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INTRODUCTION AND SUMMARY

The purpose of this study is to review the existing conditions and evaluate the impact of
traffic generated by the construction and operation of the proposed power plant, Mesquite
Generating Station, on the adjacent roadway system. Existing traffic counts and new
trips associated with the plant are included in this report. An evaluation of the sight
distance requirements at the proposed site entrance was also performed. The traffic study
was based on the morning and evening, commuter peak hour periods for a typical
weekday and continuous 24-hour traffic volumes. The analysis included the following
situations: Existing Traffic Condition, Peak Construction Traffic Condition (projected
background traffic plus construction traffic, year 2002), and Normal Plant Operational
Traffic Condition (projected background traffic plus operational traffic, year 2003). It is
anticipated that there could be a maximum of 250 to 300 construction workers at the site
during the peak construction period. The permanent work force at the plant once it goes
on-line is expected to be 30 people.

The proposed Mesquite Generating Station will be located on the south side of Elliot
Road approximately 1 mile east of the Wintersburg Road (383rd Avenue) and Elliot
Road intersection in western Maricopa County, Arizona. The town of Wintersburg is
located about 3 miles north of the plant, at the Wintersburg Road and Salome Highway
intersection. The Palo Verde Nuclear Generating Station (PVNGS) is located just north
of the proposed plant. A location map is provided on Figure 1.

The Mesquite Generating Station will have a capacity of 1000 MW and will be fueled by
natural gas, transported to the site by pipeline. The plant property encompasses 400 acres
and located just to the east of the plant will be a 500KV Substation.

The report analyzed the intersections of Elliot Road and the proposed plant entrance,
Wintersburg Road and the PVNGS Main Entrance, Wintersburg Road and Salome
Highway, 339th Avenue and Salome Highway, and the Wintersburg Road and 1-10
ramps. A two-lane highway analysis was also performed for Elliot Road and
Wintersburg Road.

The results for the existing traffic conditions were very good at all five intersections, with
Level of Service A or B. Level of Service (LOS) is a measure of the delay, or
congestion, one experiences while traveling to and from the facility. The existing two-
lane highway analyses illustrated that the roads are handling the peak traffic adequately,
with a LOS A on Elliot Road and LOS C on Wintersburg Road (between the PVNGS
main entrance and Salome Highway). The peak construction traffic conditions yielded
results similar to the existing condition at the five intersections and produced a LOS B
and LOS D on Elliot Road and Wintersburg Road, respectively. Large platoons of
vehicles are representative of LOS D, but it is still considered acceptable during peak
hour conditions. The operational traffic conditions produced the same LOS as the
existing conditions at all of the five intersections and along Elliot Road and Wintersburg
Road.
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Therefore, the addition of the Mesquite Generating Station site traffic will add no
significant delay, and will not adversely affect the surrounding area with regard to traffic
flow. Only a short~terrn impact during the peak construction period, approximately 4 to 6
month period, will be experienced on Wintersburg Road. There are also two other power
plants going through the permitting process that would be located in the area, south of
Elliot Road. One is Duke Energy, located just west of Wintersburg Road, and the other is
Pinnacle West, located just southeast of the Mesquite Power property. If one or both of
the other power plants are approved, there most likely would be construction activities
occurring simultaneously at the three plants. Therefore, coordination would be required
amongst the plant contractors, and a mitigation measure should be imposed which would
alternate or stagger construction work shifts at the plants. Staggering the work shifts at
half-hour increments would drastically reduce the delay and congestion on the
surrounding roadways.

PROPOSED DEVELOPMENT

The proposed Mesquite Generating Station is located near the town of Wintersburg,
Arizona, just south of the existing PVNGS. Specifically, it is located on the south side of
Elliot Road, approximately one mile east of Wintersburg Road (383rd Avenue). The
plant is situated on 400 acres of land. A site plan of the proposed plant is shown in
Figure 2. The plant capacity is 1000 MW and will be fueled by natural gas. A 500KV
substation, to be constructed by others, will be located just east of the plant.

The existing land use of the property acquired by Mesquite Power is zoned rural and a
special use permit will be required for the power plant.

Construction is expected to begin in May of 2001, with an anticipated total construction
duration of 18 months. Once commercial operation begins, a total of 30 people will be
employed at the plant. There will be three, eight hour shifts per day, seven days a week.

There is only one planned entrance for the Mesquite Generating Station. The entrance
road is located approximately 0.6 miles east of Wintersburg Road. It will tie into Elliot
Road at a 90-degree angle and form a "T" intersection. The site entrance will be a paved
roadway 24 feet in width and have a 60 feet paved turning radii at its junction with Elliot
Road.

STUDY AREA CONDITIONS

Regional access to the site is good via 1-10, Salome Highway, Wintersburg Road and
Elliot Road. The existing nuclear power plant, located along Wintersburg Road,
generates 95% of the existing traffic on these roadways in the peak morning and evening
hours. Currently, there are no plans for roadway improvements in the area. Therefore,
the existing roads will be used to access the site. Plant operators and the temporary
construction work force will be arriving to the site from throughout the County. It is
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assumed that the existing distribution pattern, which is established mainly by the PVNGS
traffic, will remain the same for this proposed site generated traffic. The main access
route to the site will be 1-10, then south on Wintersburg Road, and then east on Elliot
Road for approximately 0.6 miles to the Mesquite Generating Station entrance. There is
only one entrance for the proposed plant and on-site there is a loop road system.

The study area for this report includes the intersections of Elliot Road and the proposed
plant entrance, Wintersburg Road and the PVNGS Main Entrance, Wintersburg Road and
Salome Highway, 339th Avenue and Salome Highway, and the Wintersburg Road and I-
10 ramps. The road segments of Elliot Road, between the proposed plant entrance road
and Wintersburg Road, and Wintersburg Road between the PVNGS Main Entrance and
Salome Highway, were also evaluated for possible impacts.

The existing land use within a five mile radius of the proposed site is predominately
zoned rural. The PVNGS has a special use permit and there is an area zoned industrial in
the southeast corner of the Wintersburg Road arid Salome Highway intersection. There
are two zoned areas of residential land use, totaling 120 acres, which are located along
355th Avenue at Dobbins Road and Baseline Road. The other zoned land use in this area
is a one square mile section of commercial land use which is centered on the Wintersburg
Road and Salome Highway intersection. There is currently a general store/gas station
and an old tavern in the southwest comer of Wintersburg Road and Salome Highway.

ANALYSIS OF EXISTING CONDITIONS

The roadway characteristics and traffic control devices within the study area will be
discussed in the order that they are outlined in the subsequent analyses. The roadway
characteristics of the following roads are similar: Elliot Road, Wintersburg Road, Salome
Highway, and 339th Avenue. All of these roads are two-lane facilities with 12 feet lanes,
2-3 feet paved shoulders and an additional 12-13 feet of graded dirt shoulders. The
posted speed is 55 mph and they are on level to slightly rolling terrain. The pavement on
Elliot road is in fair to good condition with several cracks needing sealing. The pavement
on Wintersburg is in good condition, as is the pavement on Salome Highway and 339th
Avenue. 1-10 is a four-lane divided highway and has a posted speed limit of 75 mph.

The proposed intersection of the Mesquite Generating Station entrance road and Elliot
Road will be a "T" intersection. The plant entrance will be a paved two-lane road that
will tie into Elliot Road at a 90-degree angle with a 60 feet paved turning radii and will
be stop sign controlled.

Wintersburg Road and the PVNGS Main Entrance is also a "T" intersection, with a
separate free right-turn lane for traffic exiting the plant. The PVNGS entrance road is a
two-lane road with 12 feet lanes and 1 foot paved shoulders and is stop sign controlled.
The free right-turn is separated from the two-lane entrance by a dirt island and it is
controlled with a yield sign.

3
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Wintersburg Road and Salome Highway is a semi-actuated signalized intersection.
Wintersburg has the default green with loop sensors located on Salome Highway. The
Wintersburg Road northbound approach has a 100 foot exclusive left-tum lane, one
through lane and a free right-tum lane (yield sign). Wintersburg Road southbound
approach has one through lane and a 60 foot right-tum lane. The Salome Highway
westbound approach has a 150 foot left-turn lane and one through lane. The eastbound
approach on Salome Highway has a 100 foot left-tum lane, one through lane and a 80
foot right-tum lane. The exclusive turn lanes on Salome Highway are all 11 feet in
width. All other lane widths at the intersection are 12 feet.

The 339th and Salome Highway is a "T" intersection with stop sign control on 339th
Avenue. There is actually a small dirt road to the south which creates a 4th leg, but only
one vehicle was witnessed using this during the morning and evening peak hour turning
movement counts. There are no exclusive tum lanes at this intersection. 339th Avenue
and Salome Highway at this intersection are the typical two-lane road sections of 12 feet
lanes, 2-3 feet paved shoulders and 12-13 graded dirt shoulders.

Wintersburg Road and the 1-10 westbound exit and eastbound entrance ramp
intersections were evaluated during the morning and afternoon peak hours, respectively.
The westbound exit ramp intersection is on the north side of the Wintersburg Road bridge
over 1-10 and is a fully actuated signalized intersection. Again, due to the large volumes
of traffic accessing the existing PVNGS, the exit ramp has the default green during the
morning peak hours. Wintersburg Road is a two-lane road with 12 feet lanes and 2-3
feet paved shoulders. The 1-10 westbound exit ramp is approximately 0.5 miles in length
and there is a 300 foot long left-turn lane at the intersection. The exclusive left-turn lane
is 12 feet wide. The standard ramp width is approximately 15 feet and it has 6 feet wide
outside and 2 feet wide inside paved shoulders. The grades on the ramps are fairly flat
and there is an approximate 3.5% downgrade on the northbound Wintersburg Road
approach.

On the south side of the Wintersburg Road bridge over 1-10 is the eastbound exit/entrance
intersection. The exit ramp is stop sign controlled. There are no exclusive tum lanes at
this intersection. Wintersburg Road is a two-lane road with 12 feet lanes and 2-3 feet
paved shoulders. The 1-10 ramps are approximate 0.5 miles in length and they are striped
as a 15 feet wide lane and 6 feet wide outside and 2-3 feet wide inside paved shoulders.
Again, the grades on these ramps are fairly flat and there is an approximate 3.5%
downgrade on the southbound Wintersburg Road approach (due to the bridge over I-10).

The remaining portion of this section will discuss the existing traffic volumes and the
existing level of service analyses. Field traffic data was collect by Traffic Research &
Analysis, Inc. (TRA) of Phoenix, Arizona, and Black & Veatch. Manual traffic counts
were conducted at the study area intersections from 6:00 a.m. to 9:00 a.m. and from 3:30
p.m. to 6:00 p.m. on Tuesday, February 29 and Wednesday, March 1, 2000. The counts
included through movements and turning volumes. Field observations indicated that the
peak traffic conditions occurred during the hours of 6:00 to 7:00 a.m. and 5:00 to 6:00
p.m. at all of the intersections. This correlates well with the work shifts of the major
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traffic generator in the area, PVNGS. They work a 4 day/10 hours a day schedule and
their normal (majority of personnel) shift is 7:00 a.m. to 5:30 p.m., Tuesday through
Friday. Continuous, 24-hour machine counts were also collected along Elliot Road,
Wintersburg Road south of 1-10 interchange and the 1-10 westbound exit ramp at
Wintersburg Road. A summary of the field traffic counts are included in the appendix.

Existing conditions, as well as construction traffic and operational traffic conditions,
were analyzed using study procedures outlined in the Highway Capacity Manual, by the
Transportation Research Board and published in 1994. This manual, which is used
universally by highway and traffic engineers to measure roadway capacity, establishes six
levels of service (LOS), ranging from "Most Desirable" (LOS A) to "Fully Loaded"
(LOS F). Tabular results of the capacity analyses used to derive the LOS for the
intersections and roadway segments were prepared using the Highway Capacity Software
(HCS), University of Florida 1997, and are included in the appendix.

Levels of traffic service are measures of traffic flow, which consider such factors as
speed and delay time, traffic interruptions, safety, driving comfort, and convenience.
LOS C, which is normally used for highway design, represents a roadway with volumes
ranging from 70% to 80% of its capacity. However, LOS D is considered acceptable for
peak period conditions.

Location 1 - Elliot Road at the Proposed Plant Entrance

Since the proposed power plant entrance does not exist during the current year (2000)
analysis, a section of Elliot Road to the west of the proposed entrance was analyzed as a
two-lane highway section. This will provide us with an estimate of the current levels of
traffic flow and congestion. The HCS Two-Lane Highways program utilizes information
such as volumes, grade, no-passing zones, directional distribution, and lane width ro
determine the degree of ease with which traffic flows.

During the A.M. Peak Hour, a total of 23 vehicles traveled on this section of Elliot Road,
with 3 moving eastbound and 20 driving westbound. The resulting I./evel of Service
determined by HCS was Level A, which indicates free-flowing (optimal) conditions.

During the P.M. Peak Hour, 20 vehicles were counted at this location, 3 traveling
westbound and 17 traveling eastbound. Again, the HCS Level of Service was found to be
Level A. Specific delay times are not provided by the Two-Lane Highways program, but
Ir may be assumed that the delay in both directions is minimal based on the excellent
Levels of Service.

Location 2 - Wintersburg Road and PVNGS Main Entrance

Northwest of the proposed power plant site is the intersection of Wintersburg Road and
the PVNGS entrance. This is a three-leg, unsignalized intersection. The speed limit on

5
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WINTERSBURG RD. PVNGS ENTR
YEAR 2000 NB TH NB RT SB LT SB TH WB LT WB RT

A.M. 5 38 571 4 0 23
P.M. 2 0 36 4 7 489

YEAR 2000 DELAY (sec / vehicle LEVEL OF SERVICE
WB RT 2.7 A
SB LT 3.7 A

OVERALL 3.3

YEAR 2000 DELAY (sec / vehicle) LEVEL OF SERVICE
WB LT AND RT 4.5 A

SB LT 2.2 A

OVERALL 4.0

Wintersburg Road is currently 55 mph and continues north to an intersection with Salome
Highway, and further north to an interchange at 1-10.

This intersection was analyzed using the HCS Unsignalized Intersections program during
both the A.M. and P.M. Peak Hours. For the current year (2000), the following Peak
Hour volumes were used: (Note: abbreviations in the following tables are represented by
- NB, SB, WB and EB represent northbound, southbound, westbound and eastbound,
respectively, LT, TH and RT represent left turns, through movements, and right turns,
respectively.)

The westbound leg of the intersection includes a channelized right-tum lane with a
"Yield" sign. This, in theory, separates the right-turn vehicles from the intersection, and
these vehicles are not required to be included in the intersection analysis. To simulate a
worst-case scenario, 100% of these right turns have been included in the analysis.

The following results were obtained using the A.M. Peak Hour data:

Since the northbound and southbound through movements have no stop control, there is
effectively no delay to these movements, except through movements which share a lane
with turning movements and they will experience some delay. For this reason, HCS does
not show a delay or Level of Service for these movements, and it may be assumed that no
delay exists. There is no delay shown for the eastbound left due to the fact that no cars
were seen during the A.M. Peak Hour count, thus no volume was entered. Highway
Capacity Software does not provide an overall Level of Service with the Unsignalized
Intersections program .

The following results were obtained using the P.M. Peak Hour data:

6
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SALOME HWY WINTERSBURG RD
YEAR 2000 EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT
A.M. 1 10 28 119 4 9 1 27 9 1 519 1

P.M. 1 12 5 8 14 2 23 434 115 10 22 7

The HCS Unsignalized Intersections program provides an overall Level of Service for the
westbound movement rather than for each turning movement independently. It is
apparent from this output that delays in all directions are minimal during the P.M. Peak
Hour as well.

Since Wintersburg Road will be handling nearly all of the construction and operational
traffic in the future, a section of this road between the PVNGS entrance and Salome
Highway was analyzed using the HCS Two-Lane Highways program. The current year
volumes were determined from average volumes going north from Palo Verde and
traveling south from Salome Highway.

During the A.M. Peak Hour, 620 southbound vehicles and 33 northbound vehicles travel
this section of road on a typical day. This resulted in a Level of Service of C. While this
is lower than results of other analyses performed thus far, this is still an acceptable level
of service for peak hour traffic. The majority of traffic during the A.M. Peak Hour is
traveling southbound past Salome Highway toward Palo Verde, but since this is a two-
lane road, these southbound vehicles must slow down when they are behind a vehicle that
is turning left. This would increase the delay somewhat to the southbound vehicles.

The situation is nearly reversed during the P.M. Peak Hour, with 532 vehicles traveling
northbound and 38 traveling southbound. Again, the HCS Level of Service for these
conditions was Level C. The northbound vehicles may be experiencing some delay as
they approach the traffic signal at Salome Highway, since they may get backed up
slightly when the light is red.

Location 3 - Wintersburg Road at Salome Highwav

The intersection of Wintersburg Road and Salome Highway is a four-leg, signalized
intersection, with the majority of traffic traveling on Wintersburg Road. Traffic volumes
are fairly light on Salome Highway.

The following Peak Hour volumes were used in conjunction with the HCS Signalized
Intersections program :
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YEAR 2000 A.M. DELAY
(sec / vehicle)

A.M. LEVEL OF
SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

EB LT 12.0 B 12.0 B
EB TH 12.1 B 12.1 B
EB RT 12.1 B 12.0 B
WB LT 13.3 B 12.1 B

WB TH & RT 12.1 B 12.1 B
NB LT 2.9 A 2.9 A

NB TH & RT 2.9 A 4.4 A
SBLT&TH 4.5 A 3.0 A

SB RT 2.9 A 2.9 A

OVERALL 6.3 B 4.8 A

SALOME HWY 339th AVE
YEAR 2000 EB LT EB TH WBTH WB RT NB LT SB LT SB RT

A.M. 5 24 1z5 4 1 7 23
P.M. 16 144 30 16 0 6 6

Results of the A.M. and P.M. Peak Hour analyses were as follows:

As shown in the above table, there is not much difference in the A.M. and P.M. Peak
Hour results. The overall delays are less than two seconds apart, and no individual
movement experiences a delay of more than 13.3 seconds. Some of the movements are
combined by HCS (such as the westbound through and right turn) because they share
traffic lanes, and the delay applies to the entire lane rather than to each individual
directional movement.

Location 4 .- 339"" Avenue and Salome Highway

The intersection of 339"" Avenue and Salome Highway is an unsignalized, four-leg
intersection. Stop signs for the southbound traffic on 339"' Avenue and the adjacent
northbound dirt road provide access control. Salome Highway has a speed limit of 55
mph in thisarea, and the terrain is relatively flat.

The following A.M. and P.M. Peak Hour volumes were used in the HCS analysis:
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YEAR 2000 DELAY (sec / vehicle LEVEL OF SERVICE
SBLT&RT 3.7 A

EB LT 2.2 A
NB LT 4.4 A

OVERALL 0.6

YEAR 2000 DELAY (sec / vehicle LEVEL OF SERVICE
SBLT&RT 3.7 A

EB LT 2.2 A

OVERALL 0.4

The HCS Unsignalized Intersections program was used in this analysis, and produced the
following results for the A.M. Peak Hour:

As seen in the analysis of the intersection of Wintersburg Road and the PVNGS entrance,
movements which do not have conflicting movements - such as the through movements
on both Wintersburg Road and Salome Highway in this case, are considered to have no
delay and are not listed in the HCS output. When these movements are taken into
account, their effective delay of zero brings the average delay time down considerably.
This explains why the overall delay is less than the individual movement delay times
shown in the above table.

The HCS Unsignalized Intersections program was used in this analysis, and produced the
following results for the P.M. Peak Hour:

In both cases, the Peak Hour volumes are very low, resulting in minor delays. Again,
movements that run unopposed are not assigned delays, as it is presumed that their
movement delay is zero, resulting in a low average delay of 0.4 seconds per vehicle.

Location 5 - Wintersburg Road at 1-10 ramps

Wintersburg Road at 1-10 is the only interchange in this analysis, and is a standard
diamond interchange. There are two intersections at the interchange ramps, the northern
of which is signalized. The southern intersection is controlled by a stop sign.

The northern, signalized intersection was reviewed during the A.M. Peak Hour, as this is
the time when most drivers are exiting westbound 1-10 and turning left onto southbound
Wintersburg Road. During the P.M. Peak Hour, the southern, unsignalized intersection
was analyzed due to increased traffic volumes running from northbound Wintersburg
Road to eastbound 1-10.
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WINTERSBURG RD 1-10 WB EXIT
YEAR 2000 NB LT NB TH SB TH SB RT WB LT WB RT

VOL 1 6 32 1 464 11

YEAR 2000 DELAY (sec / vehicle LEVEL OF SERVICE
WB LT 8.4 B
WB RT 5.4 B
NB LT 8.2 B
SB TH 8.3 B

OVERALL 8.3 B

WINTERSBURG RD 1-10 EB EXIT
YEAR z000 NB TH NB RT SB LT SB TH EB LT EB RT

VOL 26 377 12 34 0 3

YEAR 2000 DELAY (sec / vehicle) LEVEL OF SERVICE
EB RT 2.7 A
SB LT 3.4 A

OVERALL 0.1

The following volumes were used for the A.M. Peak Hour:

This intersection was analyzed using the HCS Signalized Intersections program. The
following results were obtained:

The overall delay is slightly higher than the projected delay at other intersections in this
analysis, but a level B is still indicative of smooth traffic flow and is considered very
good for rush-hour conditions.

The following volumes were utilized during the P.M.Peak Hour analysis:

Using the HCS Unsignalized Intersections program, the following results were obtained
using these volumes:

The two turning movements experience minimal delays. No delay is given for the
eastbound left, as there was no volume during the P.M. Peak Hour count. The overall
delay is low due to averaging in zero delay for the unopposed movements.
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PROJECTED TRAFFIC

This report analyzes two conditions of site generated traffic, peak construction traffic and
normal operations traffic. Typically, studies are just performed for the development after
construction is completed and depict the work force who will be employed at the site on a
permanent basis. But, due to the size of these plants and the number of construction
workers it takes to a build a power facility, an analysis for the period of peak construction
is usually warranted.

Construction is expected to begin in May of 2001 and continue for 18 months. On
projects of similar size and scope, a few months around the twelfth month of construction
produce the peak number of construction workers at the site. Therefore, the background
traffic (non-site) was projected to the year of 2002 and then the peak construction work
force was added to it and analyzed for potential impacts during construction. Again,
based on similar projects it is anticipated that the number of construction workers will be
approximately 250 to 300. For the analysis of the peak construction condition, a total of
300 construction workers was used. To provide the most conservative estimate of
impacts, it is assumed that all of the workers will arrive and depart the project site at the
same time as the peak hour of the adjacent roadways, 6:00 to 7:00 a.m. and 5:00 to 6:00
p.m., respectively. Also, it was assumed that carpooling would not occur and one
vehicular trip was assigned to each worker for both the morning and evening peak hours.
Therefore, 300 vehicles will enter the site in the moving peak hour and 300 vehicles will
exit the site in the evening peak hour.

The second condition to be analyzed is the potential impact due to the daily work force at
the power plant once it goes on-line. The Mesquite Generating Station will be
continually operated over three 8-hour shifts during the workweek, as well as the
weekend. There will be a total of 30 employees at the plant, based on trends of current
plants of similar capacity. To account for shift changes, Ir was assumed that there will be
10 vehicles entering and exiting the site during both the morning and evening peak hours.
Construction is expected to be completed in the fall of 2002. Thus, the first full year of
commercial operations is anticipated to be in the year 2003. Therefore, the background
traffic (non-site) was projected to the year of 2003 and then the operations work force
was added to it and analyzed for potential impacts during operations.

Regional access to the site is good via 1-10, Salome Highway, Wintersburg Road and
Elliot Road. The existing nuclear power plant along Wintersburg Road generates 95% of
the existing traffic on these roadways in the peak morning and evening hours. Plant
operators and the temporary construction work force will be arriving to the site from
throughout the County. It is assumed that the existing distribution pattern, driven mainly
by the PVNGS, will remain the same for this proposed site generated traffic. Figure 3
illustrates the anticipated distribution of traffic accessing the site during the morning peak
hour. For the distribution of traffic leaving the plant site, just reverse the directions
shown in Figure 3. The main access route to the site will be 1-10, then south on
Wintersburg Road, and then east on Elliot Road for approximately 0.6 miles to the
Mesquite Generating Station entrance.

11
Mesquite Generating Station



# -

>- l 70%

-4

5¢yIn o| tel'State 1
g o
<
. :

Q

6
>
<
.:
i n
as
n
n

75% 8
5
Q

si
W I I

14%

4% 16%

WINTERSBURG s

0% 2%
°*»»_, . J

.P7% 8
Palo Vildl
Nuclear
Generating

2 Station
vel Dobbins Road

E
8

.E
3 5%

Elliot Road <

PROJECT LOCATION

9 9
a ° `° \

Figure 3 Mesquite Generating Station-Mesquite Power LLC

9 nlaa<sveac¢:r1 D i s t r i b u t i o n  o f  T r a f f i c

o

pp

pp
O

N
3
.9
>

U*
g

' U

O

I ;
q .

O
L

.*-..r

pp
o
O
O
o
<

L



Background traffic (no-site traffic) was projected to the years of 2002 and 2003, for the
analysis of the peak construction condition and normal operations condition, respectively.
The Staffing Department at the PVNGS stated that there is no planned increase in the
number of workers at the plant for the next five years. The Maricopa Association of
Governments latest population projections in the surrounding area, Regional Analysis
Zone 346, yield an eight percent increase from 2,560 in the year 2000 to 3,825 in the year
2005. Since the nuclear power plant generates 95% of the traffic in the peak hours,
conservatively we used a one percent annual growth rate to project background traffic for
this analysis (this more than accounts for the projected population increase in the area).

The following section describes the traffic volumes (non-site and site generated) used in
the analyses. The appendix also includes a summary of existing traffic volumes arid
tabular results of the HCS analysis for each of the conditions evaluated in this study.

TRAFFIC AND IMPROVEMENT ANALYSIS

Since this report analyzes two conditions of site generated traffic, the following analyses
will be divided into two sections, peak construction traffic and normal operations traffic.
As discussed previously, the main access route to the Mesquite Generating Station will be
via 1-10 from the east, then south on Wintersburg Road and then east on Elliot Road for
approximately 0.6 miles to the plant entrance. Reference Figure 3 for the distribution of
traffic to and from the site.

Peak Construction Traffic Condition (Year 2002)

By the year 2002, construction will be well underway at the Mesquite Generating Station.
It has been estimated that 300 vehicles per day will enter and exit the site during the peak
construction period. The peak period will last approximately four to six months. These
additional vehicles, along with an anticipated one percent per year growth rate for
background traffic, have been incorporated into the existing volumes to approximate
traffic during the peak construction phase in the year 2002.

Location 1 - Elliot Road at the Proposed Plant Entrance

The proposed entrance will have one lane in and one lane out of the facility. It is
assumed that all 300 construction-related vehicles will arrive during the A.M. Peak Hour
and depart during the P.M. Peak Hour of the adjacent roadway network. These vehicles
have been distributed among the various routes leading to and from the facility in a
manner coinciding with current traffic patterns. It is expected that 95% of traffic
traveling to the facility will use Wintersburg Road, while the remaining 5% will come
from the east on Elliot Road.
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ELLIOT RD MESQUITE ENTR
YEAR 2002 EB TH EB RT WB LT WB TH NB LT NB RT

A.M. 4 285 15 21 0 0
P.M. 21 2 2 4 285 15

YEAR 2002 A.M. DELAY
(sec / vehicle)

A.M. LEVEL OF
SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

NBLT&RT 5.3 B
WB LT 2.9 A 2.2 A

OVERALL 0.1 4.8

The following volumes were used with the Highway Capacity Software Unsignalized
Intersections program to analyze the effect of construction traffic on the existing
conditions:

The results from the HCS Unsignalized Intersection analysis were as follows:

During both the A.M. and P.M. Peak Hours, the delay per vehicle is still very low. This
is due primarily to the fact that the bulk of traffic in the morning is making an unopposed
right tum, and in the afternoon there is little opposing traffic to slow down these cars as
they make a left turn out of the facility. There is no delay shown for the northbound
movements during the A.M. Peak Hour due to the fact that no cars are anticipated to be
making these movements.

This entrance should function with no difficulty during construction. To evaluate the
effect of the additional traffic on Elliot Road west of the facility, the HCS Two-Lane
Highways program was again Mn using the year 2002 volumes. Analysis was completed
using an anticipated 21 westbound vehicles and 289 eastbound vehicles during the A.M.
Peak Hour, for a total of 310. The P.M. Peak Hour will have approximately 289
westbound and 23 eastbound vehicles, totaling 312.

In both cases, HCS produced a Level of Service of B, which indicates good driving
conditions with very little delay.

Location 2 .- Wintersburg Road and PVNGS Main Entrance

The majority of the anticipated construction traffic will travel south from 1-10 and
Salome Highway past the PVNGS main entrance to get to Elliot Road. An additional 285
vehicles are expected to travel south on Wintersburg Road to get to the new facility. This
site generated, in additional to the standard growth rate for background traffic, results in
the following A.M. and P.M. Peak Hour volumes:
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WINTERSBURG RD PVNGS ENTR
YEAR 2002 NB TH NBRT SB LT SB TH WB LT WBRT

A.M. 6 39 582 290 0 24
P.M. 288 1 37 5 8 499

YEAR 2002 A.M. DELAY
(sec/ vehicle)

A.M. LEVEL OF
SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

WB LT 9.2 B
WBRT 2.7 A 9.2 B
SB LT 3.8 A 3.0 A

OVERALL 2.4 5.5

The results from the HCS Unsignalized Intersection analysis were as follows:

The delays are up slightly from the year 2000 condition for both the A.M. and P.M. Peak
Hours, but are still extremely good, particularly for rush hour conditions. The delays are
still quite low due to the fact that in both the A.M. and P.M., the heaviest movements
have very little traffic opposing them. This allows even heavy movements which are
stop-controlled to progress quickly through the intersection.

The impact of the increased traffic volumes during the peak construction period will be
the most noticeable on the section of Wintersburg Road between the PVNGS main
entrance and Salome Highway. The addition of nearly 300 vehicles to an area that was
previously at a Level of Service of C may temporarily create some congestion, until
construction is completed.

During the A.M. Peak Hour, 919 southbound and 35 northbound vehicles utilize this
section of Wintersburg Road. The resulting Level of Service using the Two-Lane
Highways program was a Level D. This indicates a somewhat congested situation which
results in larger platoons of vehicles, but is still considered acceptable during peak hour
conditions.

The P.M. Peak Hour volumes used were 41 southbound and 829 northbound vehicles,
also produced a Level of Service of D. In reviewing the output from HCS, it is apparent
that the flow rate was not far from being a Level C, indicating that the level of congestion
will not be very heavy. Again, this is only a temporary condition during the peak
construction period and this LOS is still considered acceptable during peak hours.

Location 3 - Wintersburg Road at Salome Highwav

As previously stated, 95% of construction traffic (approximately 285 vehicles) will utilize
Wintersburg Road to get to the facility. It is expected that 75% of the original 300
vehicles will approach this intersection from the north, 4% from the west, and 16% from
the east. This will result in the following traffic volumes:
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SALOME HWY WINTERSBURG RD
YEAR 2002 EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT
A.M. 2 11 41 169 5 10 2 28 10 1 755 1

P.M. 2 13 6 9 15 3 36 668 166 11 23 8

YEAR 2002 A.M. DELAY
(sec / vehicle)

A.M. LEVEL
OF SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

EB LT 12.0 B 12.0 B
EB TH 12.1 B 12.1 B
EB RT 12.2 B 12.0 B
WB LT 14.2 B 12.1 B

WBTH&RT 12.1 B 12.1 B
NB LT 2.9 A 3.0 A

NBTH & RT 2.9 A 7.1 B
SBLT&TH 7.0 B 3.0 A

SB RT 2.9 A 2.9 A

OVERALL 8.3 B 6.0 A

SALOME HWY 339th AVE
YEAR 2002 EB LT EB TH WB TH W B R T NB LT SB LT SB RT

A.M. 6 25 170 5 2 8 30
P.M. 23 189 31 17 0 7 7

Using the HCS Signalized Intersections program, the following delays and Levels of
Service were determined:

Again, there is very little difference in the delays and Levels of Service, even with the
additional vehicles. Many movements will experience no discernable change. The
overall Levels of Service dropped slightly, from 6.3 to 8.3 seconds per vehicle in the
A.M. Peak Hour and 4.8 to 6,0 seconds per vehicle during the P.M. Peak Hour.

Location 4 - 339'" Avenue and Salome Highwav

Due to the assumption that 16% of construction traffic will be approaching Wintersburg
Road from the east, this traffic will have some impact on the intersection of 339"' and
Salome Highway, particularly the westbound through movement during the A.M. Peak
Hour and the eastbound through during the P.M. Peak Hour.

Using these volumes with the HCS Unsignalized Intersections program, the following
results were obtained:
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YEAR 2002 A.M. DELAY
(sec / vehicle)

A.M. LEVEL
OF SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL
OF SERVICE

SB LT & RT 3.6 A 3.8 A
EB LT 2.6 A 2.3 A
NB LT 4.7 A 3.8 A

OVERALL 0 .7 0.4

WINTERSBURG RD 1-10 WB EXIT
YEAR 2002 NB LT NBTH SB TH SB RT WB LT WB RT

VOL 2 7 48 2 684 12

YEAR 2002 A.M. DELAY (sec / vehicle A.M. LEVEL OF SERVICE
WB LT 9.3 B
WB RT 3.9 A
NB LT 10.3 B
SB TH 10.6 B

OVERALL 9.3 B

WINTERSBURG RD 1-10 EB EXIT
YEAR 2002 NB TH NB RT S B LT SB TH EB LT EB RT

VOL 42 595 13 35 0 4

The overall delays are within one-tenth of a second of the year 2000 delays, and are steel]
extremely low. The primary reason for this is the fact that most additional traffic at this
intersection is traveling westbound and eastbound, which means Ir does not have to stop
or yield to other traffic movements.

Location 5 - Wintersburg Road at 1-10 ramps

Based on the assumed distribution pattern, the 1-10 westbound exit ramp will handle 70%
of the site generated traffic and Wintersburg Road, north of 1-10, contributes 5% of the
site traffic. The following volumes were used for the A.M. Peak Hour:

This intersection was analyzed using the HCS Signalized Intersections program. The
following results were obtained:

Between the years 2000 and 2002, the overall delay increased by only one second per
vehicle. The vast majority of vehicles are turning left from 1-10 to go south on
Wintersburg Road, and the signal allows them to get through in a very timely manner.

The following volumes were utilized during the P.M. Peak Hour analysis for the 1-10
eastbound exit/entrance ramp intersection and Wintersburg Road:
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YEAR 2002 DELAY (sec / vehicle) LEVEL OF SERVICE
EB RT 2.7 A
SB LT 4.3 A

OVERALL 0.1

Using the HCS Unsignalized Intersections program, the following results were obtained
using these volumes:

The delay to the southbound left-turn movement increased by less than one second per
vehicle, and the overall delay remained the same. In contrast to the A.M. Peak Hour, the
majority of vehicles are traveling north on Wintersburg Road and timing right onto 1-10.
This right tum movement does not experience a significant delay, as these vehicles may
turn without being expected to stop or yield.

Overall, the construction traffic will have very little impact on the study area intersections
as compared to the existing conditions in the year 2000 analysis. There were no Levels
of Service below a Level B. This is considered very good, particularly during peak hour
conditions. The only impact was a reduction from LOS C to LOS D in the two-lane
highway analysis on Wintersburg Road. This is a temporary condition during the peak
construction period, and is still considered acceptable during the peak hour.

Operational Traffic Condition (Year 2003)

Once construction on the Mesquite Generating Station has been completed, the amount of
site generated traffic in the area will decrease considerably. Instead of including an
additional 300 vehicles per day, operation of the facility will require a total of only 30
employees. These employees will be divided into three eight-hour shifts, seven days a
week.

To simulate the worst-case scenario, it was assumed that the shift changes will coincide
with the A.M. and P.M Peak Hours already in use in this study, 6:00 to 7:00 a.m. and
5:00 to 6:00 p.m. Additionally, the volumes due to operational traffic will not only
include 10 vehicles coming into the facility during the A.M. Peak Hour, but also 10
vehicles leaving the facility at this time as well. The same will be assumed for the P.M.
Peak Hour.

Background traffic volumes were again increased by one percent per year to simulate
normal growth in the area.

Location 1 - Elliot Road at the Proposed Plant Entrance

This intersection experiences a significant change in vehicle volumes when the change
from construction to operational traffic takes place. The following volumes were used in
this part of the analysis:
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4 ELLIOT RD MESQUITE ENTR
YEAR 2003 EB TH EB RT WB LT WBTH NB LT NB RT

A.M. 4 9 1 22 9 1

P.M. 22 12 4 5 9 1

YEAR 2003 A.M. DELAY
(sec / vehicle)

A.M. LEVEL OF
SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

NBLT&RT 3.5 A 3.5 A
WB LT 2.1 A 2.2 A

OVERALL 0.8 0.8

WINTERSBURG RD PVNGS ENTR
YEAR 2003 NB TH NB RT SB LT SB TH WB LT WB RT

A.M. 15 39 589 14 0 24
P.M. 12 1 37 14 8 504

The results from the HCS Unsignalized Intersection analysis were as follows:

Traffic during the operation of the facility is minimal, resulting in minimal delays in adj
directions.

In order to evaluate how this area compares to the existing year 2000 condition, the HCS
Two-Lane Highways program was run using the 2003 A.M. and P.M. Peak Hour data. In
all cases, an overall Level of Service of A was the result. This indicates that traffic is
flowing at an optimum level, and that the addition of the power plant will not impair the
ability of drivers to move freely through this area.

Location 2 - Wintersburg Road and PVNGS Main Entrance

Most of the operational traffic will come from the north on Wintersburg Road past the
Palo Verde facility. However, since the additional volume is small, it should not have a
significant impact on traffic flow in and out of the facility.

The following volumes were used for the A.M. and P.M. Peak Hours:
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YEAR 2003 A.M. DELAY
(sec / vehicle)

A.M. LEVEL OF
SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

WB LT 4.7 A
WB RT 2.8 A 4.7 A
SB LT 3.9 A 2.2 A

OVERALL 3.3 4.2

YEAR A.M. DELAY (sec vehicle) P.M. DELAY (sec/ vehicle)
2000 3.3 4.0
2002 2.4 5.5
2003 3.3 4.2

The results from the HCS Unsignalized Intersection analysis were as follows:

Overall delays during the years 2000, 2002, and 2003 are summarized below:

In evaluating the 'before' and 'after' conditions of this area, it should be noted that the
year 2000 and year 2003 delays are extremely similar, and very low. This indicates that
overall, the new facility will not have an adverse effect on local traffic.

It should also be explained that the year 2002 A.M. delay is lower when construction
volumes are included because of the increased number of vehicles at the intersection
which move unopposed. By increasing the number of vehicles with essentially zero
delay and no need to yield to other movements, the overall delay of the intersection is
lowered. When these construction vehicles are removed in the year 2003 analysis, fewer
vehicles are able to move unopposed, and the average delay increases slightly.

As a final comparison in this area, the HCS Two-Lane Highways program was again run
for a section of Wintersburg Road between the PVNGS main entrance and Salome
Highway. The peak hour volumes during the plant operations were very close to the year
2000 volumes, with A.M. peak hour volumes of 644 southbound and 45 northbound
vehicles, and P.M. peak hour volumes of 49 southbound and 558 northbound vehicles. In
both cases, a Level of Service of C was the result, which is the same result attained using
the year 2000 data.

Location 3 - Wintersburg Road at Salome Highwav

The majority of existing traffic at this intersection travels northbound and southbound on
Wintersburg Road. This is the same route that most of the construction and operational
traffic will take.
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SALOME HWY WINTERSBURG RD
YEAR 2003 EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT
A.M. 2 11 30 124 5 10 3 35 12 2 541 2
P.M. 2 13 7 10 15 3 25 454 120 11 30 8

YEAR 2003 A.M. DELAY
(sec / vehicle)

A.M. LEVEL OF
SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL OF
SERVICE

EB LT 11.6 B 11.1 B
EB TH 11.6 B 11.2 B
EB RT 11.7 B 11.1 B
WB LT 12.8 B 11.2 B

WB TH& RT 11.6 B 11.2 B
NBLT 3.2 A 3.4 A

NBTH & RT 3.2 A 5.3 B
SBLT&TH 5.1 B 3.5 A

SB RT 3.1 A 3.4 A

OVERALL 6.6 B 5.5 B

YEAR A.M. DELAY (sec vehicle) p.M. DELAY (sec / vehicle)
2000 6.3 4.8
2002 8.3 6.0
2003 6.6 5.5

The following volumes were used for the A.M. and P.M. Peak Hours:

Using the HCS Signalized Intersections program, the following delays and Levels of
Service were found:

Comparing the existing, construction, and operational traffic delays, it may be seen that
the impact at this intersection will be minimal:

Location 4 - 339'" Avenue and Salome Highwav

This intersection is far enough away from the proposed plant that the volumes of
operational traffic will only make a slight difference of a couple of cars per peak hour.
Using the directional distributions provided for this area, a total of 16% of site generated
vehicles are expected to pass through this intersection. with only 10 operational vehicles
coming and going each shift, this contributes about three cars per peak period. Thus, the
majority of vehicles at this intersection in the year 2003 analysis are background vehicles
which have been annually increased one percent per year from the existing condition.
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SALOME HWY 339th AVE
YEAR 2003 EB LT EB TH WB TH WB RT NB LT SB LT SB RT

A.M. 7 26 130 5 2 8 25
P.M. 18 150 32 17 0 7 8

YEAR 2003 A.M. DELAY
(sec / vehicle)

A.M. LEVEL
OF SERVICE

P.M. DELAY
(sec / vehicle)

P.M. LEVEL
OF SERVICE

SBLT& RT 3.4 A 3.6 A
EB LT 2.4 A 2.2 A
NB LT 4.5 A

OVERALL 0.7 0.4

YEAR A.M. DELAY (sec / vehicle) P.M. DELAY (sec / vehicle)
2000 0.6 0.4
2002 0.7 0.4
2003 0.7 0.4

WINTERSBURG RD 1-10 WB EXIT
YEAR 2003 NB LT NB TH SB TH SB RT WB LT WBRT

VOL 2 8 34 2 485 12

Using these volumes with the HCS Unsignalized Intersections program, the following
results were obtained:

No delay was given for the northbound left during the P.M. Peak Hour since no vehicles
are expected to make this movement during this time.

Overall, the intersection delays compare as follows:

Even during the peak construction period, this intersection is equipped to handle higher
yolumest traffic.Eorthisreason,theoverall delays are not affected by the addition of
construction or operational traffic.

Location 5 - Wintersburg Road at 1-10 ramps

The majority of the construction and operational traffic going to and from the proposed
facility will travel through this interchange, with an estimated 70% of these additional
vehicles making a left-tum from the 1-10 westbound exit ramp to go south on
Wintersburg Road during the A.M. Peak Hour. These vehicles return during the P.M.
Peak Hour on northbound Wintersburg Road, making a right-tum on the 1-10 eastbound
entrance ramp.

The following volumes were used for the A.M. Peak Hour:
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YEAR 2003 A.M. DELAY (sec / vehicle A.M. LEVEL OF SERVICE
WB LT 8.7 B
WB RT 5.4 B
NB LT 8.2 B
SB TH 8.3 B

OVERALL 8.6 B

WINTERSBURG RD 1-10 EB EXIT
YEAR 2003 NB TH NB RT SB LT SB TH EB LT EB RT

VOL 28 396 13 36 0 4

YEAR 2003 DELAY (sec / vehicle) LEVEL OF SERVICE
EB RT 2.7 A
SB LT 3.4 A

OVERALL 0.1

YEAR A.M. DELAY (sec / vehicle) P.M. DELAY (sec / vehicle)
2000 8.3 0.1
2002 9.3 0.1
2003 8.6 0.1

This intersection was analyzed using the HCS Signalized Intersections program. The
following results were obtained:

The following volumes were utilized during the P.M. Peak Hour analysis:

Using the HCS Unsignalized Intersections program, the following results were obtained
using these volumes:

An overall comparison of the three years analyzed may be found below:

As seen in every other situation in this study, the overall delay does not significantly
increase during either the construction phase or the operation phase of the project.
During the A.M. Peak Hour there is very little northbound and southbound through traffic
to oppose the westbound left turn, which explains the ability of this movement to
accommodate so many vehicles with such little delay. During the P.M. Peak Hour,
nearly all of the site generated traffic is making an unopposed right turn onto 1-10, which
explains the delay of only 0.1 seconds per vehicle.

The operational traffic condition of the year 2003 did not significantly impact any of the
intersections in the study area or the two road segments analyzed as compared to the
existing traffic condition of the year 2000. In fact, there was only a slight increase in
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travel time delay and all of the Level of Services were the exact same as the existing
condition.

There are no planned roadway improvements in the study area in the near future. Since
there are no significant impacts to the existing roadways during the peak construction
period and the normal plant operations, no improvement projects are required due to the
construction and operation of the Mesquite Generating Station.

The sight distance of vehicles entering Elliot Road from the proposed site entrance was
investigated. The American Association of State Highways and Transportation Officials
A Policy on Geometric Design of Highway5 and Streets (1990) (also known as the Green
Book), was used as a reference for determining the intersection sight distance required at
the entrance. Using the design speed of 55 mph and referencing Figure IX-40 in the
Green Book, the required sight distance both left and right as one enters the roadway is
985 feet. The actual sight distance at the proposed entrance was measured in the field.
The sight distances for motorists accessing Elliot Road is approximately 1750 feet to the
right and approximately 3000 feet to the left. As can be seen by the long sight distances
available at this location, the existing terrain in this area is relatively flat. Thus, there is
adequate sight distance at the Mesquite Generating Station entrance.

Due to the very low traffic volumes on Elliot Road, there is no need for auxiliary tum
lanes at the proposed site entrance road. The existing morning peak hour traffic on Elliot
Road is 23 vehicles and the evening peak hour traffic is 20 vehicles. The operation of the
plant will only add 10 vehicles entering and 10 vehicles exiting the site entrance road in
both the morning and evening peak hours. During construction there will be an increase
in the number of vehicles accessing the site, but this will be a temporary condition only
occurring during the anticipated 18 month construction duration.

CONCLUSIONS

The existing traffic conditions (year 2000 analyses) are very good at all five intersections,
and the two-lane highway analyses found the roads to be handling the peak traffic
adequately. The addition of the peak construction traffic (year 2002 analyses) will bring
very little change to most locations, with only minor delays for most movements.
Wintersburg Road, between the PVNGS main entrance and Salome Highway, will
perhaps experience some degree of congestion with larger platoons of traffic forming
during this time. But, when the construction of the proposed plant is completed it will
return to the pre-construction condition. Results of the operational traffic conditions
(year 2003 analyses) indicate that the addition of the new power plant will add no
significant delay, and will not adversely affect the surrounding area with regard to traffic
flow.
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RECOMMENDATICNS

The results of this study show that there will be no significant impact on the existing
roadways in the study area due to the additional site generated traffic from the Mesquite
Generating Station. Thus, there are no roadway improvements required to accommodate
this added traffic. However, there are two other power plants going through the
permitting process that would be located in the study area, both on the south side of Elliot
Road. One is Duke Energy, located just west of Wintersburg Road, and the other is
Pinnacle West, located just southeast of the Mesquite Power property. If one or both of
the other power plants are approved, there most likely would be construction activities
occurring simultaneously at the three plants. Therefore, coordination would be required
amongst the plant contractors, and a mitigation measure should be imposed which would
alternate or stagger construction work shifts at the plants. Staggering the work shifts at
half-hour increments would drastically reduce the delay and congestion on the
surrounding roadways.
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APPENDIX A

EXISTING TRAFFIC COUNTS (2000)



Sempra Energy

Mesquite Station
Manual Turning Movement Counts

Date of Counts: February 29, 2000
Western Maricopa County, Arizona

W intersburg Road and Palo Verde Main Gate Access Road

Morning

6:00 - 6:15AM
L

0

Wintersburg Road
Northbound

T R

1 1

L

61

Wintersburg Road
Southbound

T R

1 0

Palo Verde Access Road Total 4 cosec.
Westbound Approach 15 minute

T R Volume volumes
0 5 69

L
0

6:15 - 6:30AM 0 0 5 90 1 0 0 0 4 100

6130 .6:45AM 0 2 25 211 2 0 0 0 11 251

6:45 . 7:00AM 0 2 7 209 0 0 0 o 3 221 641

7:00 . 7:15AM 0 0 1 47 4 0 0 o 3 55 627

7:15 . 7:30AM 0 2 0 14 0 0 0 0 1 17 544

7:30 - 7:45AM 0 2 0 12 0 0 0 0 0 14 307

7:45 . 8:00AM 0 0 0 4 1 0 0 0 0 5 91

8:00 - 8:15AM 0 2 0 11 0 0 0 0 0 13 49

8:15 - 8:30AM 0 0 0 2 2 0 0 0 1 5 37

8:80 - B:45AM 0 0 0 3 1 0 1 0 0 5 28

8:45 . 9:00Am 0 2 2 13 0 0 1 0 2 20 43

Afternoon

3:30 3:45PM
L

0

Wintersburg Road
Northbound

T R

0 0
L

0

Wintersburg Road
Southbound

T R
2 0

Palo Verde Access Road Total 4 cosec .
Westbound Approach 15 minute

L T R Volume volumes
1 0 35 38

3:45 . 4:00PM 0 2 0 0 0 0 0 0 26 28

4:00 - 4:15PM 0 4 0 0 1 0 0 o 15 20

4:15 - 4:30PM 0 0 0 1 1 0 0 0 22 24 110

4:30 . 4:45PM 0 0 0 0 0 0 1 0 24 25 97

4:45 - 5:00PM 0 0 0 1 0 0 0 0 29 30 99

5100 . 5:15PM 0 1 0 13 1 0 1 0 4 5 61 140

5:15 . 5:30PM 0 0 0 3 1 0 4 0 152 1 6 0 276

5:30 . 5:45PM 0 0 0 7 1 0 2 0 250 260 511

5:45 . 6ZOOPM 0 1 0 13 1 0 0 0 42 57 538

6:00 - 6:15PM 0 1 0 7 0 0 1 0 14 23 500



Sempra Energy

Mesquite Station

Manual Tuming Movement Counts

Date of Counts: February 29. 2000

Wester Maricopa County, Arizona

Wintersburg Road & Salome Highway

Morning

6:00 . 6:15AM
L

0

Wintersburg Road

Northbound

T Fl

4 1

L

O

Winiersburg Road

Southbound
T R

66 0

Salome Highway

Eastbound

L T

0 4

R

3

Total 4 cosec.

Approach 15 minute

L R Volume volumes

19 2 0 99

Salome Highway

Westbound
T

6:15 . 6I30AM 0 9 1 o 104 0 0 2 8 28 o 4 156

6:30 - 6:45AM 0 1  1 4 o 236 0 1 3 11 50 1 2 319

6:45 . 7:00AM 1 3 3 o 113 0 0 1 6 22 1 3 153 727

7:00 - 7:15AM 0 6 2 0 35 0 4 1 0 4 3 2 57 685

7:15 . 7:30AM 1 4 3 1 13 0 1 3 1 4 5 1 37 566

7:30 - 7:45AM 3 7 0 1 15 0 1 8 2 4 1 2 44 291

7:45 - 8:00AM 2 0 0 1 9 0 0 6 0 1 4 1 24 162

8:00 . 8:15AM 0 4 o 1 10 0 o 2 0 1 2 2 22 127

8:15 . 8:30AM 1 2 2 1 5 0 3 1 3 1 1 1 21 111

8:30 . 8:45AM 0 3 2 0 7 1 0 2 2 1 2 t 21 88

8:45 . 9:00AM 0 2 4 O 6 1 1 4 0 4 2 1 25 89

Afternoon

3130 . 3:45PM
L

1

Wintersburg Road

Northbound

T R

33 e
L

o

Wintersburg Road

Southbound

T R

4 0

Salome Highway

Eastbound

L T
1 5

F(

1

Salome Highway Total 4 cosec.

Westbound Approach 15 minute

L T R Volume volumes

2 1 0 54

3:45 - 4:00PM 4 29 8 1 0 1 1 1 3 6 4 2 60

4:00 - 4:15PM 1 18 2 2 2 0 1 4 4 7 3 2 46

4:15 . 4:30PM 6 21 6 0 4 3 1 6 0 4 4 1 56 216

4:30 - 4:45PM 3 35 e 2 5 0 2 3 2 6 3 0 67 229

4:45 . 5:00PM 0 22 7 1 6 0 0 1 2 5 4 0 48 217

5:00 . 5:15PM 1 37 B 1 0 6 0 4 1 2 4 0 64 235

5:15 . 5:30PM 4 76 18 2 4 2 0 4 2 1 4 0 117 296

5330 . 5:45pM 13 242 68 1 3 1 1 2 1 1 3 1 337 566

5:45 . 6:00PM 5 79 21 O 9 0 0 2 1 4 3 1 125 643



Sempra Energy
Mesquite Station

Manual Turning Movement Counts

Date of Counts: Mar. 1, 2000
Western Maricopa County,Arizona

339th Avenue & Salome Highway

Morning

6:00 . 6:15AM

339th Avenue

Northbound

L T FT

0 0 0

389th Avenue

Southbound

L T R

1 0 4

Salome Highway

Eastbound

L T

2 8

R

0

L
0

Salome Highway Total 4 cosec.
Westbound Approach 15 minute

T R Volume volumes

22 3 40

6:15 . 6:30AM 1 0 0 3 0 6 1 5 0 o 43 0 59

6:30 - 6:45AM 0 0 0 2 0 9 2 6 0 0 44 0 ea

6:45 . 7IOOAM 0 0 0 1 0 4 0 5 0 0 16 1 27 1 BE

7:00 . 7:15AM 0 0 0 2 0 2 2 6 0 0 2 0 14 163

7:15 . 7C30AM 0 0 0 5 0 1 0 6 0 0 6 0 18 122

7:30 . 7:45AM 0 0 0 2 0 1 0 8 0 0 2 1 14 73

7:45 . 8:00AM 0 0 0 3 0 0 1 s 0 0 1 1 11 57

8:00 . 8:15AM 0 0 0 3 0 0 o 8 0 0 5 0 16 59

8:15 - 8:30AM 0 0 0 2 0 0 1 2 0 o 6 0 11 52

B:30 . 8Z45AM 0 0 0 5 0 0 2 7 0 o 7 0 21 59

8:45 . 9:00AM 0 0 0 2 0 0 0 4 0 o 3 1 10 so

Afternoon

3130 . 3:45PM

339th Avenue

Northbound

L T R

0 0 0

339th Avenue

Southbound

L T R

1 0 2

Salome Highway

Eastbound
L T R

2 15 0

L
0

Salome Highway Total 4 cosec.
westbound Approach 15 minute

T R Volume volumes

7 5 32

3:45 - 4:00PM 0 0 0 1 0 1 1 10 0 0 14 3 30

4:00 - 4:15PM o 0 0 1 0 0 2 3 0 0 9 5 20

4:15 .. 4:30PM 0 0 0 1 0 2 1 8 0 0 11 1 24 106

4:30 . 4:45PM 0 0 0 0 0 1 1 10 0 o 8 6 26 1 OO

4:45 - 5:00PM 0 0 0 0 0 2 0 8 0 0 8 4 22 92

5:00 - 5:15PM 0 0 0 0 0 4 0 22 0 0 6 1 33 105

5:15 . 5:30PM 0 0 0 5 0 0 2 13 0 o 8 6 34 115

5:30 . 5:45pM 0 0 0 0 o 0 8 78 0 o 3 6 95 184

5:45 . 6:00PM 0 0 0 1 0 2 6 31 0 0 13 3 56 218



Sempra Energy

Mesquite Station

Manual Turning Movement Counts

Date of Counts: February 29, 2000

Western Maricopa County, Arizona

1-10 WB Exit & EB Exit Ramps and Wintersburg Road

Morning

6:00 . 6:15AM

L

0

Wintersburg Road

Northbound

T R

0 0
L

0

Wintersburg Road
Southbound

T R

5 0

1-10 WB Exit Ramp Total 4 cosec.
Westbound (n. of I-10) Approach 15 minute

L T R Volume volumes
71 0 0 76

6:15 . 6:30AM 0 1 0 0 9 0 131 0 3 144

6:30 - 6:45AM 1 4 o 0 10 1 197 0 4 217

6:45 - 7:00AM 0 1 0 0 8 0 65 0 4 78 515

7:00 - 7:15AM 0 3 0 0 6 0 23 0 2 34 473

7:15 . 7:30AM 0 9 O 0 0 0 13 t 4 27 356

7:30 -7:45AM 0 6 0 0 4 0 10 0 9 29 168

7:45 - 8ZOOAM 0 2 0 0 4 0 9 0 a 18 108

8:00 - 8:15AM 1 2 0 0 4 0 5 0 2 14 88

8:15 - 8:30AM 1 0 o 0 1 0 3 0 1 6 67

8:30 - 8:45AM 0 2 0 0 2 0 6 0 1 11 49

8:45 9:00AM 0 1 o 0 2 0 5 0 1 9 40

Afternoon

3:30 - 3Z45PM

L

0

Wintersburg Road

Northbound

T R

1 33

L

1

Wintersburg Road
Southbound

T R

1 0

1-10 EB Exit Ramp

Eastbound (s. of I-10)

L T R

Total 4 cosec.
Approach 15 minute
Volume volumes

0 1 0 37

8:45 - 4:00PM 0 8 22 1 2 0 0 0 0 33

4:00 . 4:15PM 0 8 13 7 12 0 0 0 0 40

4:15 - 4:30PM 0 1 17 3 8 0 0 0 o 29 139

4:30 . 4:45PM 0 2 17 3 4 0 0 0 0 26 128

4:45 - 5:00PM 0 3 23 6 9 0 0 1 0 42 137

5:00 . 5:15PM 0 5 34 5 4 0 0 0 0 48 145

5:15 . 5:30PM 0 6 67 2 7 0 0 0 0 82 198

5:30 - 5:45PM 0 11 203 3 9 0 0 0 1 227 399

5:45 - 6:00pM 0 4 73 2 14 0 o 0 2 95 452



Traffic Research & Analysis, Inc .

Weathez'= CLEAR

3844 EAST INDIAN SCHOOL RD
Phoenix, Arizona 8s01a

(602)840-1500 FaX.840-1577

Site Code :
Start Date:
File I.D. :

00057
03/02/00
200174X

Street name :ELLIOT RD E. OF WINTERSBURG @ RR TRACKS EB/we Pacle 1

EB >< WB ><- . Combined :»

A.M. p.m. A.l'*I. P.M. A.M.

12:00 O3/02 I
I
I

* * 4

1 *

.
I
I
I
I
I
I
I

1 1

* * 7.
1
I
I

* * 4

1 * 1 16

1 2 3 20

3

i
I
|

1 7 |

3
I

i
I
l

20 23 s

s 2 7 4

2 * 1 3 2

5 * 5

o
0
0
0
1
0
o
o
0
0
0
0
o
0
0
0
1
o
0
0
1
0
0
0
0
1
2
0
1
4
0
0
0
0
o
2
1
0
2
2
2
0
o
1
0
0
1

3

2
0
0
2
0
0
0
0
1
2
2
0
0
0
1

0
1
2
3
4
4
7
2
o
3
1
0
2
0
0
0
0
0
o
o
0
0
o
0
0
0
0
0
0
0
0

*

I
I
I
I
I
I
I
l
I
l
I
I
I
I
I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
o
1
0
4
7
5
4
1
1
o
0
o
0
1
0
0
0
0
0
1

2
2
0
0
0

6

o
o
o
o
0
o
1
0
1
1
0
0
o
0
1

4
1
2
3
0
o
0
3
0
1
o
0
2
o
0
0
0
0
1
1
o
o
0
0
o
o
0
o
o
0
0

o
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
2
0
1
0
4
8
7
4
2
s
o
0
0
o
1
2
1
0
2
2
3
1
2
3
0
0
1

9

2
0
0
2
0
0
1
0
2
3
2
0
0
0
2
2
4
2
4
6
4
4
7
5
0
4
1
0
4
0
0
o
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0

0 1 0 0 * 0

4
I
I
|
I
I
I

1 I
I
I
I

I

I
I
I
I

1 0 |

I
I
I

I

I
I
I
I

I
I
I

I
I
I

' I
I
I
I

* I
I

I
* I o 1 0 *

22 40 31 23 53 63

Day Totals 62 54 116

SD1it x 41.5% 53.4% 58.4% 36.5%

Peak Hour 06:30
7

.43

04 '45
18
.64

06:00
20
.71

04:00
10

.62

04:45
21
.75

P.M.



Traffic Research & Analysis, Inc .

what:her= CLEAR

3844 EAST INDIAN sc:-:oo1. RD
Phoenix, Arizona 85018

(602)840-1500 Fax.840-1577

sine code : 00057
Start Dale: 03/02/00
F i le  1 .D . : 200172

Street: name :WINTERSBURG RD s. op 1-10 (ume .S VIA 3ur¢A 95 NB Page 1

03/O2 03/03 03/04 Daily Avg.

PLM.A.:-1. P.M. A.M. P.M. A.m. P.M. A.m.

7
7
2
8
2
6
2
6
5
6
o
9
a
0
5
7
3
5
6
5
9
7

20
6
2
3
2
0
6
4
3
1
2
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7
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2
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6
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S
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0
9
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s
7
3
5
s
5
9
7

20

*

*

*

*

*
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*

*

*

*
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*
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2
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1
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1
0
1
o
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1
0
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0
1
0
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2
0
0
0
1
0
2
1
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44
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N B
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34
17
12
6
a
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1

14
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6
9

13
6
a
7
D
5

1
0
1
0
1
0
1
0
2
1
0
1
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*

*

*

*

*

*

*

*

*

*

*

*
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1
o
21.

0
1
0
0
1
0
2
0
0
0
1
0
2
1
8

20
s

27
44
52

118
211
100

34
17
12

6
8
6

10
12

l
14

4
15
6
9

13
6
a
7
0
5

0
1
0

* * 7 o
7 0

797 0 0 0 0 797 174
971

Combined
Peak Hour

0 0

05:45
481
.56

174
971
05:00

42
.so

05:45
4a1
.56



Traffic Research & Analysis, Inc.

3944 EAST INDIAN scnoox. RD
Phoenix, Arizona 85018

(602)840-1500 F8X.B40-1577

site Code z
Scarf Date:
File I.D. :

00057
03/09/00
200172X

Heat:her= CLEAR

(-1.A4:? VIA 3 5 4 SB Pane 1
Street name :WINTERSBURG RD s. OF 1-10

03/09 D3/10 03/11 Daily Avg.

A.M. P.M. A.M. P.M. A.I*4. P.M.A.M. P.M.

14
4

11
11
12
18
11
17
10
12
7
6

13
14
21
14
19
19
22
LB
29
10
13
18
22
21
16
14
20
13
10
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s
7

14
10
s
9
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6
B
7
3
6

*

*

*

*
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*
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*
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*
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*

*
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0
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8
6
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4
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10
s
9

10
6
8
7
3
6
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2
0
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2
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0
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* * 9 7
9 7 *

0 0 232
232 0

0
0

0

582
814

Combined
peak Hour 06:00

43
.71

582
814
04:15

88
.75

06:00
43

.71



Traffic Research 6 Analysis, Inc.

Weather= CLEAR

3844 EAST INDIAN SCHOOL RD
Phoenix, Arizona 85018

(602)840-1500 I-laX.B40-l577

Site Code : 00057
Star t  Date: 03/02/00
F i l e  I . D . : 200170

Street: name :I-10 & WINTERSBURG RD (WB) OFF RAMP WB PaG¥e

Fri . 03/02 Sat . 03/03 Sun. O3/O4 Daily

A.t4. P.M. A.1~4. P.M. A.M. P.M. A.M.

Avg.

p.M.
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*
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*

*
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0
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8 3 * * * a 3

0 o 0

Combined
Peak Hour

816 210
102s

05:45 05:00
454 44
as .s

Q

0 0
816 210

1026
05:45

454
.55



APPENDIX B

EXISTING TRAFFIC (2000)
HIGHWAY CAPA C/TY SOFTWARE OUTPUT



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUcKs..,.....................
PERCENTAGE OF BUSES.........................
PERCENTAGE OF RECREATIONAL VEHICLES.........
DESIGN SPEED (MPH)..........................
PEAK.HOUR FACTOR............................
DIRECTIONAL DISTRIBUTION (UP/DOWN)..........
LANE WIDTH (FT)------------»-.~----------~--
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT. )• ¢•
PERCENT NO PASSING ZONES....................

1985 HCM: TWO-LANE HIGHWAYS
***kg***********************************************************

LEVEL TERRAIN

LOS

FACILITY LOCATION. . . .  E l l i o t  R o a d  w e s t  o f  P ro p o s e d  P l a n t ,  2 0 0 0
ANALYST. . . . . . . . . . . . . . EJD
TIME OF ANALYSIS. • ¢ • • AM Peak Hour
DATE OF ANALYSIS. u I I »  03-14-2000
OTHER INFORMATION....  Current year

A

E

C

D

B

2.2

2.2

E
T

2

2

z

1.6

1.6

1.8

E
B

2

2 2.5

2.5

1.6

1.6

2.2

E
R w

1

1

1

1

1

(2000)

.79

.79

.79

.79

.79

d HV

.95

.94

.94

.95

.95

5
o
o
60
.9
85
12
14
10

/ 15

INPUT VOLUME(vph):
ACTUAL FLOW RATE:

SERVICE
FLOW RATE

23
26

LOS v/c

A
B
C
D
E

316
563
897

1348
2107

.15

.27
_43
.64

1

LOS FOR GIVEN CONDITIONS: A

al: -



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS....................
PERCENTAGE OF BusEs.....................
PERCENTAGE OF RECREATIONAL VEHICLES.IOOf
DES1GN SPEED (mpH)......................
PEAK.HOUR FACTOR........................
DIRECTIONAL DISTRIBUTION (UP/DOWN)...... 20
LANE WIDTH (FT)-----»--~-------~------~-
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.
PERCENT NO PASSING ZONES................

1985 HCM : TWO-LANE HIGHWAYS
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

LOS

LEVEL TERRAIN

FACILITY LOCATION.... Elliot Road west of Proposed Plant,
ANALYST. . . . . . . . . . . . . . EJD
TIME OF ANALYSIS..... PM peak 5-6
DATE OF ANALYSIS l • I ¢ I 03-14-2000
OTHER INFORMATION. . . . Current year (2000) PM peak analysis

A

D

C

B

E

2.2

2.2

E
T

2

2

z

1.6

1.6

1.8

E
B

2

2

• • c 1

• • ¢ 4

. e ¢ •

• 4 • •

• • • •

I C • I

- C C

1.6

2.5

2.5

2.2

1.6

E
R w

1

1

1

1

1

.83

.83

.83

.83

.83

d HV

.95

.94

.95

.95

.94

5
O
O
60
.9
80
12
14
10

/

2000

20
22

INPUT VOLUME(VPh) :
ACTUAL FLOW RATE:

SERVICE
FLCW RATELOS v/c

A
B
C
D
E

332
592
943

1417
2213

.15

.27

.43

.64
1

LOS FOR GIVEN CONDITIONS: A



d

Vehicle
Maneuver

I
|-

No. Lanes I
Stop/yield I
Volumes I
PHF |
Grade |
Mc's (%) I
SU/RV's (%)|
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

I Northbound | Southbound
L T Rl L T

01 0>
NI .

5 381 571 4
. 9 . 91 . 9 . 9
0 I o
o 01 0 o
0 01 0 O
5 51 5 5

1.05 1.0511.05 1.05

File Name ODIIICIIIOIIOIUO PVAMOORT.HCO
Streets: (N-S) Palo Verde entrance
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/14/0
Other Information......... AM Peak Hour

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

0 1<

Adjustment Factors

1

Critical
Gap (to)

l
RI
.|-
01
NI
I
I
I
I
I
I
I

2000 (current year) WB RT include

Eastbound
L T

0

(E-W) Wintersburg Road

o

o

I
RI

01
I
I
I
I
I o
I O
I 5
11.05

Follow-up
Time (tr)

Westbound
L T

o
.9

O>

o

0<

O
0
5

1.05

o

R

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor
Left Turn Minor Road-

Road

5.00
5.50
6.00
6.50

2 .10
2.60
3.30
3.40

23
.9



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
prob. of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.59
282

0.59
0.59

0.59

43
1635
1635
0.59
1700

24
1346
1346
0.98

599
476

WB

SB

WB

EB

NB

EB
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Intersection Performance Summary

Movement
FlowRate Movecap SharedCap
v(p¢ph) cm(pcph) Csh(pcph)

Avg.Total
Delay LOS

Delay
By App

WB R 27 1346 1346> > 2.7 > A

SB L 666 1635 3.7 A 3.6

Intersection Delay 3.3



d

I
No. Lanes |
Stop/yield I
Volumes |
PHF |
Grade |
Mc's (%) I
SU/RV's (%)|
Cv's (%) I
PCE'S I

File Name ...;.........-.. PVPMOORT.HCO
Streets: (N-S) Palo Verde entrance
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/14/0
Other Information......... PM Peak Hour

Two-way Stop-controlled Intersection

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

| Northbound I Southbound
I L T RI L T
____ ____ - -

0 1< 01
NI

2 01 4
.9 .91 .9
o I o
0 01 o o
o 01 0 O
5 51 5 5

1.05 1.0511.05 1.05

0> 1

I
RI
-I-

01
NI
I
I
I
I
I
I
I

2000 (current year) WB RT include

o

Eastbound
L . T

(E-W) Wintersburg Road

0

0

I
RI
-|-

01
I
I
I
I
I o
I 0
I 5
l1.o5

Westbound
L T

7
.9

0>

0

0<

O
0
5

1.05

489
.9

R

0

Adjustment Factors

Vehicle
Maneuver Gap (to)

Follow-up
Time (tr)

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

36
.9

5.00
5.50
6.00
6.50

2. 10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Step 2: LT from Major Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
prob. of Queue-free State:

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.98
976

0.98
0.98

42
1001

0.98

2
1711
1711
0.98
1700

2
1381
1381
0.59

WB

SB

WB

EB

NB

EB
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Intersection Performance Summary

Movement
FlowRate Movecap SharedCap
v(p<=ph) cm(p<=ph) Csh(pcph)

Avg.Tota1
Delay LOS

Delay
By App

WB L 8 976 > > >
1373 4.5 A 4.5

WB R 570 1381 > > >

SB L 42 1711 2.2 A 1.0

Intersection Delay 4.0



1985 HCM : TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION .... Wintersburg Road s/o Salome Highway
ANALYST. . . . . . . . . . . . . .  E J D
TIME OF ANALYSIS. l ¢ I ¢ AM Peak Hour
DATE OF ANALYSIS. I a I I 03-23-2000
OTHER INFORMATION.... Existing Traffic (2000)

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRucKs..,.....................
PERCENTAGE OF BUSES.........................
PERCENTAGE OF RECREATIONAL VEHICLES......Iea
DESIGN SPEED (mpH)..........................
PEAKHOUR FACTOR............ :nu n o a s a n n a n n
DIRECTIONAL DISTRIBUTION
LANE WIDTH (FT)-----------~-----------------
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)...
PERCENT NO PASSING ZONES....................

(UP/DOWN)..........

1
o
O
60
.9
5 /
12
14
16

95

B) CORRECTION FACTORS

LEVEL TERRAIN

LOS
E
T

E
B

E
R w d HV

A 2 1.8 2.2 1 .73 .99

B 2.2 2 2.5 1 .73 .99

C 2.2 2 2.5 1 .73 .99

D z 1.6 1.6 1 .73 .99

E z 1.6 1.6 1 .73 .99

C) LEVEL OF SERVICE RESULTS

653
726

INPUT VOLUME(vPh) :
ACTUAL FLOW RATE:

SERVICE
FLOW RATELOS v/c

A
B
C
D
E

243
485
788

1255
2024

.12

.24

.39

.62
1

LOS FOR GIVEN CCNDITIONS: C



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

1985 HCM: TWO-LANE HIGHWAYS
****************************************************************

LEVEL TERRAIN

Los

PERCENTAGE OF TRUCKS........................
PERCENTAGE OF BUSES.........................
PERCENTAGE OF RECREATIONAL VEHICLES..vo\»»I¢
DESIGN SPEED (mpH)..........................
PEAK HOUR FACTOR.... 1 ooouosuunnunsnn
DIRECTIONAL DISTRIBUTION (UP/DOWN) 4
LANE WIDTH (FT)............................_
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.).91
PERCENT NO PASSING ZONES..... .»..

FACILITY LOCATION. ¢ |
ANALYST .. o . » u s , u . 0 •
TIME OF ANALYSIS I
DATE OF ANALYSIS .
OTHER INFORMATION.

E

A

D

c

B

2.2

2 .2

E
T

2

2

2

1.6

1.6

1.8

E
B

2

2

570
570

Wintersburg Road s/o Salome Highway
EJD
PM Peak HOur
03-23-2000
Existing Traffic (2000)

2.5

2.2

2.5

1 , 6

1 I 6

E
R w

1

1

1

1

1

.74

.74

.74

• 74

.74

d H V

.99

| 99

.99

. 99

.99

1
0
0
60
1
7 / 93
12
14
16

INPUT VOLUME (mph)
ACTUAL FLOW RATE :

SERVICE
FLOW RATELOS V/C

A
B
C
D
E

246
490
796
1268
2046

Q 12
.24
.39
» 62
1

LOS FOR GIVEN CONDITIONS: C
re



Phase Combination
EB L e f t

Thru
Right
Peas

WB Le f t
Thru
Right
Peds

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

WB

I Eastbound I Westbound I Northbound I Southbound
I L T R I L T R I L T R I L T R
I' ~|- ---- ---- I ---- - I ---- ---- ----

No. Lanes I 1 1 1 I 1 1 < I 1 1 < I > 1 1
Volumes I 1 10 281 119 4 91 1 27 91 1 519 1
PHF or PK1510.90 0.90 0.90I0.90 0.90 0.9010.90 0.90 0.9010.90 0.90 0.90
Lane Width 111.0 11.0 11.0110.0 12.0 112.0 12.0 I 12.0 12.0
Grade I 0 I 0 I 0 I 0
% Heavy Vehl 5 5 51 5 5 51 5 5 51 5 5
Parking I (Y/N) N I (Y/N) N I (Y/N) N I (Y/N) N
Bus Stops I 01 01 01
Con. Peas I OI 01 01
Ped Button I (Y/N) N I (Y/N) N I (Y/N) N I (Y/N) N
Arr Type I 3 3 31 3 3 I 3 3 I 3 3
RTOR Vols I 141 41 41 0
Lost Time 13.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.00
Prop. Sharyl I I I
Prop. Prof. I I I I

EB

NB

439 1616 0.002
475 1749 0.023
404 1487 0.037
422 1556 0.313
447 1647 0.022
210 326 0.005

1134 1764 0.032
1163 1809 0.497

989 1538 0.001
Intersection Delay

Lost Time/Cycle, L 6.0 sec Cr

Streets : (E-W)
Analyst: EJD
Area Type: Other
Comment: Current year

HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

SB

Lane Group :
Mvmts Cap

L
T
R
L
TR
L
TR
LT
R

18.0A
4.0

70 secs

Salome Highway (N-S) Wintersburg Road
File Name: wsALAm00.Hc9
3-14-0 6-7 AM

(2000) A.M. peak hour

1
*
*
*

*

*

*

Intersection Performance Summary
Adj Sat v/c g/c

Flow Rat io Ratio

Signal Operations
2 3 4 I

INC Left
I Thru
I Right
I Peds
l SB Le f t
l Thru
I Right
1 Peas
WEB Right
IWO Right
Green 44.0P
Yellow/AR 4.0

Phase combination order: #1 #5

0.271
0.271
0.271
0.271
0.271
0.643
0.643
0.643
0.643
6.3 sec/

i t i ca l  v/c(x)

Delay

12.0 B
12.1 B
12.1 B
13.3 B
12.1 B
2.9 A
2.9 A
4.5 A
2.9 A

eh Inverse

5
*
*
*

*

*

*

LOS

action LOS = B
0.442

6

04-07-2000

Approach :
Delay LOS

12. 1

13.2

2. 9

4.5

7

A

0

0

8

B

A

B

5



430 1583 0.002
475 1749 0.027
404 1487 0.010
420 1546 0.021
487 1793 0.035

1000 1555 0.026
1142 1777 0.481
930 1447 0.038
989 1538 0.005

. Intersection Delay
Lost Time/Cycle, L 6.0 sec Cr

SB

NB

W B

Phase Combination
EB Left

Thru
Right
Peds
Left
Thru
Right
Peas

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

EB

W B

SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

I Eastbound | Westbound I Northbound I
| L T R | L T R T R |
|---- ---- |-

No. Lanes | 1 1 1 | 1 1 <
Volumes | 1 12 51 8 14
PHF or PK1510.90 0.90 0.9010.90 0.90 0.
Lane Width 111.0 11.0 11.0110.0 12.0
Grade I 0 I 0
% Heavy Vehl 5 5 51 5 5
Parking l(Y/N) N l(Y/N) N
Bus Stops | 01
Con. Peds | 01
Pea Button l(Y/N) N l(Y/N) N
Arr Type | 3 3 31 3 3
RTOR Vols | 21
Lost Time 13.00 3.00 3.0013.00 3.0
Prop. Sharel |
Prop. Prot.l |

Streets: (E-W) Salome Highway (N-S) Wintersburg Road
Analyst: EJD File Name: WSALPM00.HC9
Area Type: Other 3-14-0 5-6 pm
Comment: Current year (2000) P.M. peak hour

Southbound
L T R

Signal
3

HCM :

L
T
R
L
TR
L
TR
LT
R

Lane
Mvmts

Group :
Cap

Operations
1 4 |
* INC Left
* I Thru
* I Right

I Peas
ISM Left
I Thru
I Right
I Peas
WEB Right
IWO Right

18.0A Green 44.0P
4.0 Iye11ow/AR 4.0

70 secs Phase combination order: #1 #5

Intersection Performance Summary
Adj Sat v/c g/c
Flow Ratio Ratio

2

- dull -

0.271
0.271
0.271
0.271
0.271
0.643
0.643
0.643
0.643
4.8 sh

itical v/

01 01
l(Y/N) N l(Y/N) N
| 3 3 | 3
11 551

o 3.0013.00 3.00 3.0013.00 3.00
| !
| |

I L
~|- -|-

| 1 1 < | > 1 1
21 23 434 1151 10 22 7
9010.90 0.90 0.9010.90 0.90 0.90

112.0 12.0 I 12.0 12.0
I 0 I 0

51 5 5 51 5 5
l(.y/N) N l(Y/N) N

01 01

12.0 B
12.1 B
12.0 B
12.1 B
12.1 B
2.9 A
4.4 A
3.0 A
2.9 A

c/veh Intersection LOS
c(x) 0.348

Delay LOS

5
*
*
*

6

03-14-2000

Approach:
Delay LOS

12.1 B

2.9

4.4

7

3
3

3.00

A

A

A

B

8

0
0

5



Vehi cl e
Maneuver

I
I

No Lanes I
Stop/yield I
Volumes |
PHF |
Grade I
Mc's (%) I
SU/RV's (%)I
Cv's (%) I
PCE's I

File Name 1ooooouaoona1no\ 339SAM00.HCO
Streets: (N-S) 339th Avenue
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/14/0
Other Information......... AM Peak Hour -

Two-way Stop-controlled Intersection

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Eastbound
L T

5
.9

o
o
5
1

O>

24
.9
0
o
o
5
1

1

Adj vestment Factors

I
RI
,I
01
Nl
I
I
I
I
I
I
I

Westbound
L T

o

125
.9
0
0
o
5
1

1<

Gap (to)

| Northbound I
RI L T RI
.|__-_ ____ .|-
01. 0> 1< 01
Na I
41 0 01

.91 .9 _gt
I 0 I

01 0 01
01 0 01
51 0 01
11 1.1 1.11

2000 (current year)

0
0
O

1
.9

(E-W) Salome Highway

Follow-up
Time (tr)

Southbound
L T R

7
.9

o
O
5
1

0>

o

0<

0
0
5
1

o

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

23
.9



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Step 3: TH from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 2: LT from Major Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

Step 1: RT from Minor Street

WorkSheet for TWSC Intersection

1.00
897

1.00

1.00
1.00

0.97
824

24
1346
1346
1.00

158
901

168
846

NB

NB

WB

NB

1 .00
857

1 .of
1.00

129
1488
1488
1.00
1700

1.00

127
1194
1194
0.98

156
860

SB

SB

EB

SB



Center For Microcomputers In  Transpor ta t ion
HCS:  Uns igna l i zed  In te r seCt ion Release 2.1 Page 3

Intersection Performance Summary

Movement
FlowRate MoveCap SharedCap
v(p<=1>h) cm(pcph) Csh(pcph)

Avg . Total
Delay LOS

Delay
BY App

NB
SB

L
L

1
8

824
857

>
>

824 >
>

4.4 >
>

A

1093 3.4 A 3.4
SB R 26 1194 > > >

EB L 6 1488 2.4 A 0.4

I n t e r sec t i on  De l ay 0.6



Vehicle
Maneuver

. | - _ -

no. Lanes I
Stop/yield I
Volumes I
PHF |
Grade |
Mc's (%) I
SU/RV'S (%)|
Cv's (%) I
PCE's I

File Name ...;.........,.. 339SPM00.HCO
Streets: (N-S) 339th Avenue
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/14/0
Other Information......... PM Peak Hour

Two-way Stop-controlled Intersection

I | Westbound
| R | L T

____ I_ ___-»

0 I .0 1<
N I

144 I 30
. 9 | . 9
o | 0

0 0 | 0
0 o | 0
o 0 | o

1 . 1 1 . 1 | 1 . 1

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Eastbound
L T

0> 1

Adj vestment Factors

Gap (to)

I
RI
-|-

01
NI
161
.91

8
01
01
01

1.11

2000 (current year )

Northbound I
L T RI

4-
OI
I

O 01
.9 .91
o I

O 0 01
o o 01
o o 01

1.1 1.1 1.11

0
.9

0>

(E-W) Salome Highway

1<

Follow-up
Time (tr)

o
o
o

1 a 1

Southbound
L T

6
_g

O>

o

0<

0
o
o

1. 1

6
.9

R

o

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

16
.9

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (Pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 3: TH from Minor Street

Step 2: LT from Major Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
Hcs~ Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersect ion

0.98
794

0.99
0.99

0.99
839

1.00

144
1170
1170
1.00

201
810

206
851

NB

NB

WB

NB

0.99
0.99

0.99
805

0.99

46
1630
1630
0.99
1700

38
1325
1325
0.99

198
813

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
FlowRate MoveCap SharedCap
v(p<:ph) Cm(pcph) Csh(pcph)

Avg . Total
Delay LOS

De lay
By App

1- 1-n I-l :in -

SB L 8 805 > > >
1002 3.7 A 3.7

SB R 8 1325 > > >

EB L 20 1630 2.2 A 0.2

Intersection Delay 0.4



NB
SB

Phase Combination
EB Left

Thru
Right
Pads

WB Left
Thru
Right
Peas

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

W B 884 1719
814 1583
709 1772
648 1621
Intersection

Lost Time/Cycle, L 6.0

I
I
|-

No. Lanes |
Volumes |
PHF or PK15l
Lane Width 1
Grade |
% Heavy Vehl
Parking |
Bus Stops |
Con. Peds |
Pea Button |
Arr Type |
RTOR Vols I
Lost Time I
Prop. Sharyl
Prop. Prot.l

Streets: (E-W) 1-10 ramps
Analyst: EJD
Area Type: Other
Comment: AM peak Hour,

HCM :

Lane
Mvmts

L
R
LT
TR

SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

Group :
Cap

L

Signal Operations
1 3 4 |

INC
I
I
I
ISM
l
I
I
WEB
laB

35.0A IGre
4.0 Itel

70 secs Phase combination

Eastbound
T R

*

*

*

IntersectiOn Performance
Adj Sat v/c g/c
Flow Ratio Ratio

(N-S) Wintersburg Road
File Name: 1OWSAMO0.HC9
3-14-0 6-7 am

Current Year (2000)

2

I
I

~|-

I 1
| 464
lo.9o
l12.o
I
I 5
l(Y/N) N
I

01 .
HY/N) N
I 3
I
l3.0o
I
I

Delay LOS

0.584 0.514 8.4 B
0.015 0.514 5.4 B
0.011 0.400 8.2 B 842
0.057 0.400 8.3 B 8.3

Delay 8.3 sec/veh Intersection LOS
sec Critical v/c(x) 0.353

Westbound
L T R

o

I Northbound
I L T R

-|-

1 | > 1
111 1 6

0.90|0.90 0.90
12.01 12.0

I 3
21 5 . 5
l(y/N)-N

01
01
l(Y/N) N

31 3
01

3.00|3.00 3.00
I
I

Left
Thru
Right
Peds
Left
Thru
Right
Peas
Right
Right

en 27.0P
low/AR 4.0
order: #1 #5

e Summary

5
*
*

01
01
!(Y/N) N
I

OI
I
I
I

| Southbound
| L T R

| 1 <
I 32 1
| 0.90 0.90
I 12.0
I 0
I 5
l(Y/N) N

6

03-20-2000

Approach :
Delay LOS

8.3 B

3.00

7

3
o

3.00

B
B
B

8

0
o

5



p s

Vehicle
Maneuver

no. Lanes I
Stop/yield I
Volumes I
PHF I
Grade |
Mc's (%) I
SU/RV'S (%)I
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

File Name ...Q............ 10WUPM00.HCO
Streets: (N-S) Wintersburg Road
Major Street Direction.... NS
Length of Time Analyzed. -. 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/14/0
Other Information......... Current year (2000)

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

I
I

Northbound
L T

0

I
RI

01
NI

26 3771
.9 .91
0 I
0 01
0 01
5 51

1.05 1.051

1<

Adj vestment Factors

o
o
5

3.5

Southbound
L T

.0 >

34
.9
0
o
0
s

3.5

1

Critical
Gap (kg)

| Eastbound |
RI L T Rl
.|- ____ .|-

01 0> 1< 01
Nl I
I 0 31
| .9 .91
I o I
| o 0 01
I O 0 01
| s 5 51
11.05 1.05 1.051

0
.9

(E-W) 1-10 Eastbound ramps

P.M. peak hour, southern ram

Follow-up
Time (tr)

Westbound
L T

o

0

O o

R

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

12
.9

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity AdjuStment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 3: TH from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.

of Queue-free State:

Step 2: LT from Major Street

Confl icting Flows: (mph)
Potential  Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 1: RT from Minor Street

Center For Microcomputers In Transportat ion
HCS: Unsignal ized Intersect ion Release 2.1 Page 2

WorkSheet for T W SC  I n t e r se c t i o n

0.95

403
1102
1102
0.96
1700

WB

WB

SB

WB

0.95
715

0.95
0.95

0.95
605

1.00

34
1331
1331
1.00

260
749

449
634

EB

EB

NB

EB

I



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
FlowRate MoveCap SharedCap
v(pcph) Cm(p<=1>h) Csh(pcph)

Avg.Tota1
Delay LOS

Delay
By App

I-ul 1- ll-
- dun-  -

EB R 3 1331 1331> > 2.7 > A

SB L 46 1102 3.4 A 0.9

Intersection Delay 0.1



APPENDIX c

PEAK CONSTRUCTION TRAFFIC (2002)
HIGHWAY CAPACITY SOFTWARE OUTPUT



Vehicle
Maneuver

|-
No. Lanes I
Stop/yield I
Volumes I
PHP |
Grade I
MC's (%) I
SU/RV'S (%)I
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

File Name ...(......... .. ENTAM02.HCO
Streets: (N-S) Plant entrance
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/20/0
Other Information......... Construction volumes, AM Peak Hour,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Eastbound
L T

o

I
RI

01
NI

4 2851 21
.9 .91 .9
o | o
o 01 o o
o 01 o o
5 51 5 5

1.05 1.05|1.05 1.05

1<

Adj vestment Factors

Westbound
.L T

.o > 1

Gap (to)

| Northbound I
RI L T RI
.|- .|.
01 01
Nl I
I 0 01
| .9 -91
I 0 I
| 0 o 01
| 0 0 01
| 5 5 51
Il.o5 1.05 1.05[

0
.9

0>

(E-W) Elliot

1<

Follow-up
Time (tr

Southbound
L T R

0

2002

0

0 o

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

15
.9

5.00
5.50
6.00
6.50

z. 10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Step 3: TH from Minor Street

Confl icting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
prob. of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.99
819

0.99
0.99

0.99
863

1.00

0.99

289
1248
1248
0.99
1700

146
1168
1168
1.00

182
831

182
876

NB

NB

WB

NB

SB

SB

EB

SB



Center For Microcomputers In  T ranspo r ta t ion
HCS:  Uns igna l i zed  In te r sec t ion Re lease 2.1 Page 3

Intersect ion Performance Summary

Movement
FlowRate MoveCap
v(p¢ph) Cm(pcph)

SharedCap
Csh(pcph)

Avg.Total
Delay LOS

Delay
By App

- Ann -

WB L 18 1248 2.9 A 1.2

In t e r s e c t i o n  De l a y 0.1



Vehicle
Maneuver

I
I
I

no. Lanes I
Stop/yield I
Volumes I
PHP |
Grade I
Mc's (%) I
SU/RV'S (%)|
Cv's (%) I
PCE's I

Two-way Stop-

File Name acosaaallonloawo ENTPM02.HCO
Streets: (N-S) Plant entrance
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/20/0
Other Information......... Construction volumes,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

controlled Intersection

Eastbound | Westbound
L T RI L T

-|-

01
Na

21 21 4
.9 .91 .9
o | 0
O 01 0 0
O 01 0 0
5 51 5 5

1.05 1.0511.05 1.05

0 1<

Adjustment Factors

2
.9

0> 1

Critical
Gap (to)

I Northbound I
RI L T RI

01 01
Na I
I 285 o 151
| .9 .9 .91
I 0 I
I O O 01
| 0 0 01
| 5 5 51
11.05 1.05 1.051

0>

(E-W) Elliot

PM Peak Hour, 2002

1<

Follow-up
Time (tf )

Southbound
L T

o

o

o

R

O

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 3' TH from Minor Street

Step 2: LT from Major Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

1.00
1019

1.00
1.00

28
1020

1.00
1054
1.00

28
1055

1.00

23
1672
1672
1 .of
1700

22
1350
1350
0.99

NB

NB

W B

NB

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
FlowRate MoveCap Sharedcap
v(pcph) cm(pcph) Csh(pcph)

Avg . Total
Delay LOS

Delay
BY App

NB L 333 1019 > > >
1032 5.3 B 5.3

NB R 18 1350 > > >

WB L 2 1672 2.2 A 0.7

Intersection Delay 4.8



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS........................
PERCENTAGE OF bUsEs.........................
PERCENTAGE OF RECREATIONAL VEHICLES.........
DESIGN SPEED (mpH)..........................
PEAKHOUR FACTOR............................
DIRECTIONAL DISTRIBUTION (UP/DOWN)..........
LANE WIDTH (FT)_________________________
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.
PERCENT NO PASSING zonEs....................

1985 HCMZTWO-LANE HIGHWAYS
*****k**********************************************************

LEVEL TERRAIN

LOS

FACILITY LOCATION. I • ¢
ANALYST..............
TIME OF ANALYSIS I l I • •
DATE OF ANALYSIS. » I D i
OTHER INFORMATION. • u •

A

D

C

E

B

2.2

2.2

E
T

2

2

2

1.6

1.6

1.8

E
B

2

2

Elliot Road west of Proposed Plant,
EJD
AM peak
03-20-2000
Includes construction traffic

2.5

1.6

2.2

2.5

1.6

E
R w

1

1

1

1

1

.74

.74

.74

I '74

.74

d
f
HV

.93

.93

.89

.91

.89

5
o
4
60
.9
7
12
14
10

/ 93

2002

INPUT VOLUME(vph):
ACTUAL FLOW RATE:

SERVICE
FLOW RATE

310
344

LOS v/c

A
B
C
D
E

283
500
796

1235
1929

• 15
.27
.43
.64

1

LOS FOR GIVEN CONDITIONS: B



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRucKs..,.....................
PERCENTAGE OF BUSES.........................
PERCENTAGE OF RECREATIONAL VEHICLES.........
DESIGN SPEED (mpH)..........................
PEAK.HOUR FACTOR............................
DIRECTIONAL DISTRIBUTION (UP/DOWN).......... 92
LANE WIDTH (FT)~-------.-.-------~.~----
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.
PERCENT NO PASSING ZONES....................

1985 HCM : TWO-LANE HIGHWAYS
**************k*************************************************

LOS

LEVEL TERRAIN

FACILITY LOCATION. » • I
ANALYST..............
TIME OF ANALYSIS. l • • •
DATE OF ANALYSIS. I • I ¢
OTHER INFORMATION. a • I

E

D

B

A

C 2.2

2.2

E
T

2

2

z

1.6

1.6

1.8

E
B

2

2

Elliot Road west of Proposed Plant, 2002
EJD
PM Peak Hour
03-20-2000
Includes construction traffic

1.6

2.5

2.5

1.6

2.2

E
R w

1

1

1

1

1

.74

.74

.74

.74

.74

f
d

3

HV

.93

.93

.89

.91

.89

5
0
4
60
.9
8
12
14
10

/

INPUT voLUmE(vph):
ACTUAL FLOW RATE:

SERVICE
FLOW RATE

312
347

LOS v/c

A
B
C
D
E

283
500
796
1235
1929

.15

.27

.43

.64
1

LOS FOR GIVEN CONDITIONS: B

lab



Vehicle
Maneuver

| Northbound I Southbound I
| L T RE L T Rn
|---- ~|---- ----|-

No. Lanes | 0 01 0> 1 01
Stop/yield | Nl Nl
Volumes I 6 391 582 290
PHF | .9 .91 .9 .9 I
Grade I o | 0
MC's (%) I 0 01 o 0 I
SU/RV's (%)I o 01 o o I
CV's (%) I s 51 5 5 I
PCE'S I 1.05 1.0511.05 1.05 I

Two-way Stop-controlled Intersection

File Name oonsnennnnnnoowu PVAM02RT.HCO
Streets: (N-S) Palo Verde entrance
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/20/0
Other Information......... Construction Traffic, AM Peak Hour,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

1<

Adj vestment Factors

Gap (kg)

Eastbound
L T

o

(E-W) Wintersburg Road

o

o

I
RI
~!-

01
I
I
I
I
I O
I o
I 5
11.05

Follow-up
Time (tr)

Westbound
L T

o
.9

0>

2002

0

0<

R

0

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2. 10
2.60
3.30
3.40

0
0
5

1.05

24
.9



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph )
Movement Capacity : (pcph )
Prob . of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

worksheet for TWSC Intersection

0.48
154

0.48
0.48

0.48

45
1632
1632
0.58
1700

26
1343
1343
0.98

898
320

W B

SB

W B

EB

NB

EB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
F1owRate MoveCap SharedCap
v(p<=ph) cm(p¢ph) Csh(pcph)

Avg.Total
Delay LOS

Delay
By App

WB R 28 1343 1343> > 2.7 > A

SB L 679 1632 3.8 A 2.5

Intersection Delay 2.4



Vehicle
Maneuver

I
I

No. Lanes |
Stop/yield I
Volumes |
PHF I
Grade I
Mc's (%) I
SU/RV's (%)I
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

File Name .............-..
Streets: (N-S) Palo Verde
Major Street Direction....
Length of Time Analyzed...
Analyst...................
Date of Analysis..........
Other Information......... PM Peak Hour, 2002

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Northbound I Southbound
L T Rl .L T

.1_

01
NI

288 11
.9 .91
o I
0 01 o
0 01 O
5 51 5

1.05 1_0511_05

0 1<

Adjustment Factors

PVPM02RT.HCO
entrance
NS
60 (min)
EJD
3/20/0
Construction Traffic,

.O>

5
.9
0
0
o
5

1.05

1

Critical
Gap (to)

I
RI

01
Nl
I
I
I
I
I
I
I

0

Eastbound
L T

(E-W) Wintersburg Road

0

0

I
Rt

01
I
I
I
I
I 0
i o
I 5
11.05

Follow-up
Time (tr)

Westbound
L T

8
.9

0>

o

0<

499
.9

R

o

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

37
.9

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

O
o
5

1.05



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity' (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignal ized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.97
658

0.97
0.97

0.97

289
1248
1248
0.97
1700

288
989
989

0.41

330
682

WB

SB

WB

EB

NB

EB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
FlowRate MoveCap SharedCap
v(p¢ph) Cm(pcph) Csh(pcph)

Avg.Tota1
Delay LOS

Delay
BY App

- -

WB L 9 658 > > >
981 9.2 B 9.2

WB R 582 989 > > >

SB L 43 1248 3.0 A 1.9

Intersect ion D.alay 5.5



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

w`i6-i-ir. Eiv'é.' .éiéié.i&.ééi3
ZONES I I • I I

1985 HCM: TWO-LANE HIGHWAYS
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

LOS

PERCENTAGE OF TRUCK8_2________________
PERCENTAGE OF BUSES. . . . . . . . . . . . . . . . . . .
PERCENTAGE OF RECREATIONAL VEHICLES...
DESIGN SPEED (MPH) . . . . . . . . . . . . . . . . . . . .
PEAKHOUR FACTOR . . . . . . . . . . . . . . . . . . . . . .
DIRECTIONAL DISTRIBUTION (UP/DOWN)....
LANE W1DTH (FT).
USABLE SHOULDER
PERCENT NO PASSING 000011111

LEVEL TERRAIN

FACILITY LOCATION.. . .  Wintersburg Road s/o Salome Highway
ANALYST . . . . . . . . . . . . . . EJD
TIME OF ANALYSIS. » • ¢ n AM Peak H o u r
DATE OF ANALYSIS. • ¢ • • 03-23-2000
OTHER  INFORMATION. . . . C o n s t r u c t i o n t r a f f i c  ( 2 0 0 2  )

A

D

E

C

B

• c • 1 • •

I ¢ • 1 .  •

• • I 1 • C

2.2

2.2

E
T

2

2

2

1.6

1.6

1.8

E
B

2

2

1.6

2.5

1.6

2.5

2.2

E
R

f
w

1

1

1

1 .73

.73

.73

.73

.73

d HV

.99

.99

.99

.99

.99

1
0
O
60
1
4
12
14
16

/ 96

INPUT VOLUME(vPh):
ACTUAL FLOW RATE :

SERVICE
FLOW RATE

954
954

LOS v/c

A
B
C
D
E

243
485
788

1255
2024

.12

.24

.39

.62
1

LOS FOR GIVEN CONDITIONS: D



B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

(t}13}1363,}1&i.°_°I_'I.°.°.°.°_° 95

.£~.i:I33 .° :

1985 HCMZTWO-LANE HIGHWAYS
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PERCENTAGE OF TRUcKs.., . . . . . . . . . . . . . . . . . . .
PERCENTAGE OF BUSES . . . . . . . . . . . . . . . . . . . . . . .
PERCENTAGE OF RECREATIONAL VEHICLES. s•I II•
DESIGN SPEED (MPH) . . . . . . . . . . . . . . . . . . . . . . . .
PEAK.HOUR FACTOR . . . . . . . . . .
DIRECTIONAL DISTRIBUTION
L A N E  W I D T H  ( F T ) - - - - ~ - - - - - - - - - - - - - - - -
USABLE SHOULDER WIDTH ( A V G .  W I D T H  I N
PERCENT NO PASSING zonEs . . . . . . . . . . . . . . . . . .

FACILITY LOCATION ....  Wintersburg Road s/o Salome Highway
ANALYST . . . . . . . . . . . . . . E JD
TIME OF ANALYSIS. I a I • PM Peak Hour
DATE OF ANALYSIS. •  D a I  03-23-2000
O T H E R  I N F O R M A T I O N . . . .  C o n s t r u c t i o n  t r a f f i c  ( 2 0 0 2  )

1
o
0
60
1
5 /
12
14
16

LEVEL TERRAIN

LOS
E

T
E
B

E
R w d HV

A 2 1.8 2.2 1 .73 .99

B 2.2 2 2.5 1 .73 .99

C 2.2 2 2.5 1 .73 .99

D 2 1.6 1.6 1 u 73 .99

E 2 1.6 1.6 1 I 73 .99

C) LEVEL OF SERVICE RESULTS

870
870

INPUT VOLUME(vph):
ACTUAL FLOW RATE:

SERVICE
FLOW RATELOS v/c

A
B
c
D
E

243
485
788

1255
2024

. 1 2

. 2 4

. 3 9

. 6 2
1

LOS FOR GIVEN CONDITIONS: D

QI ll:-



Phase Combination
EB Left

Thru
Right
Pads

WB Left
Thru
Right
Peas

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

no. Lanes 1 1 <
Volumes 2 28
PHF or PK1 .90 0.90 0.
Lane Width 2.0 12.0
Grade 0
% Heavy Ve 5 . 5
Parking l(Y/N) n
Bus Stops 01
Con. Peds 01 . 01 01
Pad Button y/n) N l(y/n) N l(y/n) N l(y/n) N
Arr Type | 3 3 31 3 3 | 3 3 I 3 3
RTOR vols | 201 51 51 o
Lost Time 13.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.00
Prop. Sharel | | |
Prop. Prot.l | | |

Signal Operations
3 4 |

INC Left
I Thru
| Right
| Peds
ISM Left
| Thru
I Right
I Peas
1513 Right
IWO Right

18.0A IGreen 44.0P
4.0 Iye1low/AR 4.0

70 secs Phase combination order: #1 #5

SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

Streets: (E-W) Salome Highway (N-S) Wintersburg Road
Analyst: EJD File Name: WSALAM02.HC9
Area Type: Other 3-20-0 6-7 AM
Comment: Construction traffic, AM Peak Hour, 2002

I Eastbound | Westbound I Northbound I Southbound
I L T R I L T R I L T R I L T R
|- -|- - ----|- 4-
| 1 1 1 | 1 1 < | | > 1 1
I 2 11 411 169 5 101 101 1 755 1

510.90 0.90 0.9010.90 0.90 0.9010 9010.90 0.90 0.90
111.0 11.0 11.0110.0 12.0 11 I 12.0 12.0
I 0 I 0 I I 0

hl 5 5 51 5 5 51 51 5 5
I(Y/N) N I(Y/N) N I(Y/N) N
I 01 01
I
I(

HCM :

1
*
*
*

2 5
*
*
*

6

03-20-2000

7 8

o
o

5

Lane
Mvmts

Group :
Cap

Intersection Performance Summary
Adj Sat v/c g/c
Flow Ratio Ratio Delay LOS

Approach :
Delay LOS

EB 12.2 B

WB 14.1 B

NB 2.9 A

L
T
R
L
TR
L
TR
LT
R

0.005
0.025
0.059
0.447
0.024
0.019
0.032
0.722
0.001

6.9 B

437 1611
475 1749,
404 1487
421 1551
458 1687
104 161

1139 1772
SB 1163 1809

989 1538
Intersection

Lost Time/Cycle, L 6.0
Delay

sec C r

0.271
0.271
0.271
0.271
0.271
0.643
0.643
0.643
0.643
8.3 sh

itical V/

12.0 B
12.1 B
12.2 B
14.2 B
12.1 B
2.9 A
2.9 A
7.0 B
2.9 A

c/veh Intersection LOS
c(x) 0.640

B



W B

HCM:

Streets: (E-W) Salome Highway (N-S) Wintersburg Road
Analyst: EJD File Name: WSALPM02.HC9
Area Type: Other 3-20-0 .6 7 AE' '5-lv Pm
Comment: Construction traffic, PM Peak Hour, 2002

I Eastbound I Westbound I Northbound | Southbound
| L T R I L T R T R I L T R
|- |-

No. Lanes I 1 1 1 I 1 1 <
Volumes I 2 13 61 9 15
PHF or PK1510.90 0.90 0.9010.90 0.90 0.9
Lane Width 111.0 11.0 11.0110.0 12.0
Grade I. 0 I 0
% Heavy VehI 5 5 51 5 5
Parking I(Y/N) N I(Y/N) N
Bus Stops I 01 01
Con. Peds I OI OI OI
Ped Button I(Y/N) N I(Y/N) N I(Y/N) N I(Y/N) N
Arr Type I 3 3 31 3 3 I 3 3 I 3 3
RTOR Vols I 31 11 831 4
LoSt Time 13.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.0013.00 3.00 3.00
Prop. ShareI I I I
Prop. Prot.I I I I

Phase Combination 1
EB Left *

Thru *
Right *
Pads
Left
Thru
Right
Pads
Right
Right
en

NB
SB
Gre
Yellow/AR
Cycle Length :

SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

18.0A
4.0 .

70 secs Phas

2
Signal Operations

3 4

e

I
INC
I
I
I
I SB
I
I
I
I EB
laB
| Gree
Iyello

combination or

I L
-|- -|-

| 1 1 < | > 1 1
31 36 668 1661 11 23 8
010.90 0.9.0 0.9010.90 0.90 0.90
112.0 12.0 I 12.0 12.0
I 0 I 0

51 5 5 51 5 5
l(Y/N) N l(Y/N) N

01

Left
Thru
Right
Pads
Left
Thru
Right
Peas
Right
Right
n 44.0P
w/AR 4.0
Der: #1 #5

5
*
*
*

6

03-20-zouu

7 8

o
o

5

Summary
Lane
Mvmts

Group :
Cap

Intersect
Adj Sat

Flow

ion Performance
v/c 9/C

Ratio Ratio Delay LOS
Approach:
Delay LOS

EB 12.1 B

B

6.9 B

SB

L
T
R
L
TR
L
TR
LT

0.005
0.029
0.010
0.024
0.039
0.040
0.729
0.046
0.005

3.0 A

427 1573
475 1749
404 1487

WB 419 1542
.. 483 1780

NB 991 1542
1144 1780
827 1287

R 989 1538
. Intersection D

Lost Time/Cycle, L 6.0 sh
alay
c Cri

0.271
0.271
0.271
0.271
0.271
0.643
0.643
0.643
0.643
7.0 sec

tical v/c

12.0 B
12.1 B
12.0 B
12.1 B
12.1 B
3.0 A
7.1 B
3.0 A
2.9 A

/eh Intersection LOS
(x) 0.524

B



I Eastbound
| L T

No. Lanes I
Stop/yield I
Volumes I 25
PHF I .9
Grade I o
MC's (%) I o O
SU/RV's (%)I O o
Cv's (%) I 5 s
PCE's 11.05 1.05

Two-way Stop-controlled Intersection

File Name Ilansanaollnorov 339sAm0z.Hc0
Streets: (N-S) 339th Avenue
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/20/0
Other Information......... Construction traffic,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

6
.9

0> 1

I
RI
-|-

01
NI
I
I
I
I
I
I
I

Westbound I Northbound I Southbound
L T RI L T RI L T

.|--__ .|-
01 0> 01
Na I

170 51 o 01
.9 .91 .9 .91
o I 0 I
o 01 0 0 01 o 0
0 01 0 0 01 0 o
5 51 5 5 51 5 5

1.05 1.0511.05 1.05 1.0511.05 1.05

1<

2
.9

(E-W) Salome Highway

AM Peak Hour, 2002

1<

8
.9

O>

o

0< 0

R

Adjustment Factors

Vehicle
Maneuver Gap (to)

Follow-up
Time (tr)

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor
Left Turn Minor Road

Road

0

5.00
5.50
6.00
6.50

z. 10
2.60
3.30
3.40

30
.9



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Confl icting Flows: (mph)
Potential  Capaci ty: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. 'of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.

of Queue-free State:

Step 3: TH from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.96
764

0.99
0.99

0.99
847

1.00

25
1345
1345
1.00

218
792

206
851

NB

NB

WB

NB

1.00
804

0.99
1.00

0.99

175
1415
1415
1.00
1700

172
1133
1133
0.97

204
807

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
F1owRate MoveCap SharedCap
v ( pcph) Cm( pcph) Csh(pcph )

Avg.Tota1
Delay LOS

Delay
By App

-

NB
SB

L
L

2
9

764
804

>
>

764 >
>

4.7 >
>

A

1045 3.6 A 3.6
SB R 35 1133 > > >

EB L 7 1415 2.6 A 0.5

I nte rsec t ion  De lay 0.7



Vehi cle
Maneuver

| Eastbound I Westbound | Northbound I Southbound
I L T Rl L T Rl L T RI L T R

_ - - ---- ____ . - - -

No. Lanes I OI 0 1< 01 OI
Stop/yield I NI NI I
Volumes I 189 I 31 171 o OI
PHF I .9 I .9 .91 .9 .91
Grade I 0 I 0 I 0 I
MC's (%) I 0 0 I 0 OI o o OI o. 0
SU/RV's (%)| 0 0 I 0 01 o o OI o 0
Cv's (%) I 5 5 I 5 51 5 5 51 5 5
PCE's 11.05 1.05 I 1.05 1.0511.05 1.05 1.0511.05 1.05

Two-way Stop-controlled Intersection

File Name ...;.........-.. 339SPM02.HCO
Streets: (N-S) 339th Avenue
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/20/0
Other Information......... Construction traffic,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

0> 1

Adj vestment Factors

Critical
Gap (kg)

o
.9

0>

(E-W) Salome Highway

PM Peak Hour, 2002

l<

Follow-up
Time (ff)

7
.9

O>

0

0<

7
.9

o

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

23
.9

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 3: TH from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 page z

WorkSheet for TWSC Intersection

0.97
735

0.98
0.98

0.98
782

1.00

189
1111
1111
1.00

255
754

260
797

NB

NB

WB

NB

0.99
746

0.98
0.99

0.98

48
1626
1626
0.98
1700

40
1321
1321
0.99

252
757

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
FlowRate MoveCap SharedCap
v(p<=ph) cm(p<=ph) Csh(pcph)

Avg . Total
Delay LOS

Delay
BY App

SB L 8 746 > > >
954 3.8 A 3.8

SB R 8 1321 > > >

EB L 27 1626 2.3 A 0.2

Intersection Delay 0.4



Phase Combination
EB Left

Thru
Right
Peds
Left
Thru
Right
Peas

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

W B

I
l
|-

No. Lanes I
Volumes I
PHF or PK15
Lane Width I
Grade I
% Heavy Vehl
Parking I
Bus Stops I
Con. Peds I
Ped Button I
Arr Type I
RTOR Vols I
Lost Time I
Prop. Share]
Prop. Prot. I

Streets: (E-W) 1-10 ramps
Analyst: EJD
Area Type: Other
Comment: Construction traffic,

Eastbound I Westbound | Northbound
T R | L T R | L T R

4- .|.

| 1 1 | > 1
I 684 121 2 7
10.90 0.90|0.90 0.90
112.0 12.01 12.0
I 0 I 3
I 5 21 5 . 5
I(Y/N) N l(Y/N)N
I 01 01

01 01 OI
I(Y/N) N I(Y/N) N I(Y/N) N
I 3 31 3 I
I 01 OI
13.00 3.0013.00 3.00 I
I I I
I I I

HCM : SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

L

Signal Operations
1 3 4 I

INC
I
I
I
ISM
I
I
I
WEB
laB

40.0A OGre
4.0 Iyel
70 secs Phase combination

*

2

(N-S) Wintersburg Road
File Name: 1OWSAMO2.HC9
3-20-0 5_7 am

AM Peak Hour, 2002

Left
Thru
Right
Peas
Left
Thru
Right
Peds
Right
Right
en 22.0P
low/AR 4.0
order: #1 #5

5
*
*

l Southbound
| L T R
|-
I 1 <
I 48 2
I 0.90 0.90
| 12.0
I 0
I 5
l(Y/N) N

6

03-20-2000

3.00

7

3
o

3.00

8

0
0

5

e Summary
Lane
Mvmts

Group:
Cap

Intersection Performance
Adj Sat v/c g/c
Flow Ratio Ratio

Approach:
Delay LOS

W B 9.2 B

NB
SB

1007 1719
927 1583
576 1754
532 1619
Intersection

Lost Time/Cycle, L 6.0

L
R
LT
TR

0.755
0.014
0.017
0.103

Delay
sec Cr

Delay LOS

0.586 9_3 B
0.586 3.9 A
0.329 10.3 B 10.3
0.329 10.6 B 10.6
9.3 sec/veh Intersection LOS

itical v/c(x) 0.521

4.

B
B
B



Vehicle
Maneuver

I
I
I

No. Lanes I
Stop/yield I
Volumes |
PHF |
Grade I
MC's (%) I
SU/RV'S (%)I
Cv's (%) I
PCE'S I

Two-way Stop-controlled Intersection

File Name ooooncoeuounres 10WUPM02.HCO
Streets: (N-S) Wintersburg Road
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/20/0
Other Information......... Construction traffic,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

nortMound |
L T RI

~|-

01
NI

42 5951 35
.9 .91 .9
0 | 0
0 al 0 o
o al o 0
5 51 5 5

1.05 1.0511.05 1.05

o 1<

Adjustment Factors

13
.9

Southbound
L T

0> 1

Gap (kg)

| Eastbound |
Rl L T RI
-|- -|-

01 Ol
NI I
I o 4
I .9 .91
I o I
I 0 o 01
I 0 o 01
| 5 5 51
11.05 1.05 1.051

o
.9

0>

(E-W) I -10 Eastbound ramps

PM Peak Hour, 2002

1<

Follow-up
Time (tr)

Westbound
L T

o

o

O o

R

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 3: TH from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of 0ueue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.98

637
852
852
0.98
1700

W B

W B

SB

W B

0.98
0.98

0.98
620

0.98
468

1.00

35
1329
1329
1.00

388
631

685
477

EB

EB

NB

EB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
FlQwRate MoveCap SharedCap
v(p¢ph) cm(p<=ph) Csh(pcph)

Avg. Total
Delay LOS

Delay
By App

EB R 4 1329 1329> > 2.7 > A

SB L 15 852 4.3 A 1.2

Intersection Delay 0. 1



APPENDIX D

OPERA T/ON TRAFFIC (2003)
HIGHWAY CAPACITY SOFTWARE OUTPUT



I
I
I

NO; Lanes I
Stop/yield I
Volumes |
PHF |
Grade I
Mc's (%) I
SU/RV'S (%)I
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

File Name IIOOOIOUOOOIIQIO ENTAM03.HCO
Streets: (N-S) Plant entrance
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/21/0
Other Information......... Operational volumes, AM Peak Hour,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Eastbound
L T

0

I
RI
~|-

01
NI

4 91 zz
.9 .91 .9
o | o
o 01 o o
0 01 o O
5 51 5 5

1.05 1.0511.05 1.05

1<

Westbound
L T

.1
.9

0> 1

| Northbound I
RI L T RI
-|-

01 01
NI I
I 0 ii
I .9 .91
I 0 I
I 0 0 01
I 0 0 01
I 5 5 51
11.05 1.05 1.051

9
.9

0>

(E-w) Elliot

1<

Southbound
L T R

0

2003

o

0 o

1

Adjustment Factors

Verdi c la
Maneuver Gap (to)

Follow-up
Time (tr)

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Step 2: LT from Major Street

Step 3: TH from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

Step 1: RT from Minor Street

WorkSheet for TWSC Intersection

1.00
1049
1.00

32
1050

1.00
1.00

1.00
1014

1.00

32
1015

13
1690
1690
1.00
1700

8
1372
1372
1.00

NB

NB

WB

NB

SB

SB

EB

SB



Center For Microcomputers In  T r anspo r ta t ion
HCS:  Uns igna l i zed  In te r sec t ion Re lea se  2 . 1 Page 3

Intersect ion Per formance Summary

Movement
FlowRate MoveCap SharedCap
v(pcph) cm(pcph) Csh(pcph)

Avg .T o ta1
De l a y LOS

Delay
By App

:in - -u in an -

NB L 10 1014 > > >
1039 3.5 A 3.5

NB R 1 1372 > > >

WB L 1 1690 2.1 A 0.1

Intersection Delay 0.8



Vehicle
Maneuver

No. Lanes I
Stop/yield I
Volumes I
PHF |
Grade I
Mc's (%) I
SU/RV'S (%)|
Cy's (%) I
PCE ' s |

Two-way Stop-controlled Intersection

I | Northbound |
I RI L T RI

..-..-|- I
01 01
Na I
I o 11
I .9 .91
I 0 I
| o 0 01
| o 0 OI
| 5 5 51
11.05 1.05 1.051

File Name ununnnoooaoooawo ENTPM03.HCO
Streets: (N-S) Plant entrance
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis§......... 3/21/0
Other Information......... Operational volumes,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Eastbound I Westbound
L T RI L T

01 0> 1
NI

22 121 5
.9 .91 .9
O | 0
O 01 o 0
O 01 O 0
5 51 5 5

1.05 1.0511.05 1.05

0 1<

Adjustment Factors

4
.9

Gap (to)

9
.9

0>

(E-w) Elliot

PM Peak Hour, 2003

1<

Follow-up
Time (tr)

Southbound
L T R

o

o

o O

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
5.50

2.10
2.60
3.30
3.40



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Conflicting Flows' (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Step 3: TH from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 2: LT from Major Street

Center For Microcomputers In Transportation
HCS: Unsignalized InterseCtion Release 2.1 Page 2

Step 1: RT from Minor Street

WorkSheet for TWSC Intersection

1.00
1040
1.00

37
1008

1.00
1006

37
1043

1 .of
1.00

1.00

34
1652
1652
1.00
1700

28
1340
1340
1.00

NB

NB

WB

NB

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release z.1 Page 3

Intersection Performance Summary

Movement
F1owRate MoveCap SharedCap
v(p<=ph) cm(p<=ph) Csh(pcph)

Avg.Tota1
Delay LOS

Delay
By App

I-»  - au- -

NB L 10 1006 > > >
1029 3.5 A 3.5

NB R 1 1340 > > >

WB L 4 1652 2.2 A 1.0

I n t e r s e c t i o n  D e l a y 0.8



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUcKs..,.....................
PERCENTAGE OF BUsEs.........................
PERCENTAGE OF RECREATIONAL VEHICLES......use
DESIGN SPEED (mpH)..........................
PEAK.HOUR FACTOR............................
DIRECTIONAL DISTRIBUTION (Up/Down)..........
LANE WIDTH (FT)_________________________.___
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.).II
PERCENT NO PASSING ZONES....................

1985 HCM: TWO-LANE HIGHWAYS
****************************************************************

LOS

LEVEL TERRAIN

FACILITY LOCATION.. .. Elliot Road at Proposed Plant,
ANALYST. . . . . . . . . . . . . .  EJD
TIME OF ANALYSIS. ¢ I I ¢ AM Peak Hour
DATE OF ANALYSIS. • » I n 03-21-2000
OTHER INFORMATION.... Operational Traffic

D

A

E

C

B 2.2

2.2

E
T

2

2

z

1.6

1.6

1.8

E
B

2

2 2.5

1.6

2.5

1.6

2.2

E
R w

1

1

1

1

1

.95

.95

.95

.95

.95

d HV

.93

.89

.93

.91

.89

5
o
4
60
.9
42 / 58
12
14
10

2003

INPUT VOLUME(vph):
ACTUAL FLOW RATE:

SERVICE
FLOW RATE

44
49

LOS v/c

A
B
C
D
E

363
641

1021
1585
2477

.15

.27

.43

.64
1

LOS FOR GIVEN CONDITIONS: A

I n



B) CORRECTION FACTORS

A)

PERCENTAGE OF TRUCKS.....................
PERCENTAGE OF BUSES...................... o
PERCENTAGE OF RECREATIONAL VEHICLES......
DESIGN SPEED (MPH)....................... 60
PEAK.HGUR FACTCR......................... .9
DIRECTIONAL DISTRIBUTION (UP/DOWN)....... 26 74
LANE WINTH (FT}--------------------------
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) 14
PERCENT NO PASSING zonEs.................

1985 HCM: TWO-LANE HIGI-IWAYS
****************************************************************

ADJUSTMENT FACTGRS

FACILITY LOCATION. • • I
ANALYST..............
TIME OF ANALYSIS. •s I •
DATE GF ANALYSIS. • I I l
OTHER }'_NFgRMATISN • l••

ELLIOT ROAD AT PROPOSED PLANT,
EJD
PM PEAK HOUR
G3-21-2000
GPERATIONAL TRAFFIC

n

A

• I •

I I l

• 1 •

1 ">

I I •

1 !'\
1 I I 4.v

2003

LEVEL TERRAIN

LOS T
E
B w

gL
U11
ll v

A 1.8 2.2

B 2.2 2.5 1
.L .87 n_8,

2.2 2.5 .87

'n 'J(. 1 1.6 .87 .93

1.6 1.5 .87

C) LEVEL OF SERVICE RESULTS

INPUT VCLLME(vph) :
ACTUAL FLOW RATE :

SERVICE
FLOW RATE

A Q
L u

11 /I*v/ 4

n
~.A...»

' ! " /

I*v
T\u
'c'As

333
587
935

1452
2268

.43

.64
1

LCS PER GIVEN CONDITIONS: A

LOS

E

c

B

E

2

2

2

2

6

43

E
R

1

1

1

1

.87

d

.91

.89

.93



Vehicle
Maneuver

| Northbound I Southbound
| L T R | L T
|---- ---- ----|-

No. Lanes I 0 1< 01
Stop/yield I NI
Volumes I 15 391 589 14
PHF I .9 .91 .9 .9
Grade I 0 I 0
MC's (%) I 0 01 o 0
SU/RV's (%)| 0 01 o 0
Cv's (%) I 5 51 5 5
PCE's I 1.05 1.0511.05 1.05

Two-way Stop-controlled Intersection

File Name »u¢»¢uooo¢u¢»roo PVAMO3RT.HCO
Streets: (N-S) Palo Verde entrance
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/21/0
Other Information......... Operational Traffic,

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

Adj vestment Factors

0> 1

Gap (tg)

I Eastbound
RI L T
n I - _
0 I o
N I
I
I
I
I
I
I
I

(E-W) Wintersburg Road

AM Peak Hour, 2003

o

o
I
I
I
I
I o
I 0
I 5
11.05

Follow-up
Time (tr)

Westbound
L T

o
.9

O>

0

0<

R

0

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

0
0
5

1.05

24
.9



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, MiNor TH
Impedance Factor:

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 4: LT from Minor Street

Step 2: LT from Major Street

Conflicting Flows: (mph)
Potential Capacity: (pcph )
Movement Capac i Ty: (pcph )
Prob . of Queue-free State :

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.57
258

0.57
0.57

0.57

SO
1616
1616
0.57
1700

34
1331
1331
0.98

638
452

WB

SB

WB

EB

NB

EB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 page 3

Intersection Performance Summary

Movement
F1owRate MoveCap SharedCap
v(p<=ph) cm(p<=ph) Csh(pcph)

Avg.Total
Delay LOS

Delay
By App

el- - 11-

WB R 28 1331 > 1331 > 2.8 > A

SB L 687 1616 3.9 A 3.7

Intersection Delay 3.3



Vehicle
Maneuver

No. Lanes I
Stop/yield I
Volumes I
PHP |
Grade I
Mc's (%) I
SU/RV'S (%)l
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

File Name oocn¢¢s¢»so¢»uma PVPM03RT.HCO
Streets: (N-S) Palo Verde entrance
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/21/0
Other Information......... Operational Traffic, PM Peak Hour, 2003

Center For Microcomputers In Transportation
HCS: Unsignalized InterseCtion Release 2.1 Page 1

1 Northbound | Southbound
| L T RI L T
|__-_ ~|-

0 01
NI

12 11 14
.9 .91 .9
o | 0
O 0] o 0
O 01 o O
5 51 5 5

1.05 1.0511.05 1.05

1<

Adjustment Factors

0> 1

Critical
Gap (to)

I
Rl

01
Na
I
I
I
I
I
I
I

0

Eastbound I Westbound
L T RI L T

. I - ___ _ _ _ _

o | 0> 0<

(E-W) Wintersburg Road

0

0
I
I
I
I
I 0
I 0
I 5
11.05

Follow-up
Time (tr)

8
.9

0

504
.9

R

o

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

37
.9

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

o
o
5

1.05



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)

Confl icting Flows: (mph)
Potential  Capaci ty: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.

of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized InterseCtion Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.97
0.97

0.97
947

0.97

13
1690
1690
0.97
1700

12
1365
1365
0.57

64
972

WB

SB

WB

EB

NB

EB



Center For Microcomputers In Transportation
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Intersection Performance Summary

SharedCap
Csh(pcph)

Avg.Tota1
Delay LOS

Delay
BY App

WB

F1owRate Movecap
Movement v ( pcph ) Cm( pcph )

9 g47L > > >
1356 4.7 A 4. 7

WB R 588 1365 > > >

SB L 43 1690 2.2 A 1.2

Intersection Delay 4.2



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A) FACTORS

PERCENTAGE OF TRUcks. . . . . . . . . . . . . . . . . . . . . . . .
PERCENTAGE OF BUsEs. . . . . . . . . . . . . . . . . . . . . . . . .
PERCENTAGE OF RECREATIONAL VEHICLES. . . . . . . . .
DESIGN SPEED (mpH) . . . . . . . . . . . . . . . . . . . . . . . . . .
PEAK.HOUR FACTOR..... a a n s a n 1 1 o a 1 1
DIRECTIONAL 93
LANE WIDTH (FT)------------------------~~---
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)...
PERCENT NO PASSING zonEs. . . . . . . . . . . . . . . . . . . .

1985 HCM: TWO-LANE HIGHWAYS
* * * * * * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

LOS

LEVEL TERRAIN

ADJUSTMENT

DISTRIBUTION (UP/DOWN) •s I • In• l I I

FACILITY LOCATION.. . . W intersburg  Road s /o  Sa lome Highway
ANALYST . . . . . . . . . . . . . . E J D
T I M E  O F  A N A L Y S I S . l • c 1 A M  P e a k  H o u r
DATE OF ANALYSIS l e I I 1 03-23-2000
OTHER INFORMATION.... Operational Traffic (2003 )

D

A

E

C

B

2.2

2.2

E
T

2

z

z

1.6

1.6

1.8

E
B

2

2

1.6

2.5

2.5

2.2

1.6

E
R

f
w

1

1

1

1

1

.74

.74

.74

n 74

.74

d
f

HV

.99

.99

_kg

_.gg

.99

1
o
o
60
1
7
12
14
16

/

689
689

INPUT VOLUME(vph):
ACTUAL FLOW RATE :

SERVICE
FLOW RATELOS v/c

A
B
C
D
E

246
491
798

1272
2051

.12

.24

.39

.62
1

LOS FOR GIVEN CONDITIONS: C

ml: 1-



C) LEVEL OF SERVICE RESULTS

B) CORRECTION FACTORS

A> ADJUSTMENT FACTORS

PERCENTAGE OF TRUcKs.,......................
PERCENTAGE OF BUsEs.........................
PERCENTAGE OF RECREATIONAL VEHICLES.ItooaIUP
DESIGN SPEED (mpH)..........................
PEAK.HOUR FACTOR......... ¢»eo~1¢11¢
DIRECTIONAL
LANE W1DTH (FT)-~--------~--~-~-------------
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)...
PERCENT NO PASSING zonEs....................

1985 HCM: TWO-LANE HIGHWAYS
****************************************************************

LOS

LEVEL TERRAIN

FACILITY LOCATION. . . . Wintersburg Road s/o Salome Highway
AnALysT. . . . . . . . . . . . . .  E J D
TIME OF ANALYSIS. • l • ¢ PM Peak Hour
DATE OF ANALYSIS. c l • o 03-23-2000
OTHER INFORMATION.... Operat ional Traf f ic (2003)

E

D

C

A

B

2.2

2.2

E
T

2

2

2

DISTRIBUTION (UP/DOWN)..........

1.6

1.6

1.8

E
B

2

2

1 I 6

2.5

2.5

2.2

1.6

E
R

f
w

1

1

1

1

1

.75

.75

.75

.75

.75

f
d HV

.99

.99

.99

.99

.99

1
o
o
60
1
9
12
14
16

/ 91

607
607

INPUT VOLUmE(vph):
ACTUAL FLOW RATE:

SERVICE
FLOW RATELOS v/c

A
B
C
D
E

250
498
809

1289
2079

.12

.24

.39

.62
1

LOS FOR GIVEN CONDITIONS! C



Phase Combination
EB Left

Thru
Right
peas
Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

W B

I Eastbound I Westbound
| L T . R I L T R

- - -

No. Lanes | 1 1 1 | 1 1 <
Volumes | 2 11 301 124 5
PHF or PK15|0.90 0.90 0.9010.90 0.90 0
Lane Width 111.0 11.0 11.0110.0 12.0
Grade | 0 I 0
% Heavy verdI 5 5 51 5 5
Parking l(y/n) N l(y/n) N
Bus Stops I Of
Con. Peds | 01 .
Ped Button I (y/n) N I (y/n) N
Arr Type I 3 3 31 3 3
RTOR Vols I 151
Lost Time 13.00 3.00 3.0013.00 3.00 3.
Prop. Sharel I
Prop. Prot.l I

SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

Streets: (E-W) Salome Highway (N-S) Wintersburg Road
Analyst: EJD File Name: WSALAMO3.HC9
Area Type: Other 3-21-0 6-7 AM
Comment: Operational traffic, AM Peak Hour, 2003

Signal Opera
3 4

HCM :

19 I eA
4 . O

7 0  s e c s P h a s e  c o m b i n a t i o n

1
*
*
*

2 I
INC
I
I
I
ISM
I
I
I
WEB
IWO
OGre
Iyel

| Northbound I Southbound
IL T R IL T R

-|- .|-

| 1 1 < | > 1 1
101 3 35 121 2 541 2

.9010.90 0.90 0.9010.90 0.90 0.90
112.0 12.0 I 12.0 12.0
I 0 I o

51 5 5 51 5 5
l(Y/N)N l(Y/N) N

01 01
01 01
l(Y/N) N l(Y/N) N
I 3 3 | 3 3

51 61 1
0013.00 3.00 3.0013.00 3.003.00
| I .
I |

s o n s

Left
Thru
Right
Peds
Left
Thru
Right
peas
Right
Right
en 43.0P
low/AR 4.0
order: #1 #5

*

*

*

5
*
*
*

6

03-21 2000

7 8

o
o

5

e Summary
L a n e
M v m t s

Group :
Cap

Intersection Performance
A d j S a t v / c g / c

F l o w R a t i o R a t i o Delay LOS
Approach:
Delay LOS

EB 11.6 B

W B 12.7 B

NB 3.2 A

L
T
R
L
TR
L
TR
LT
R

0.004
0.024
0.038
0.311
0.023
0.016
0.040
0.530
0.001

5.1 B

460
500
425
443
482
183

1115
SB 1137

967
Inters

Lost Time/Cycle, L

1611
1749
1487
1551
1687
291
1774
1809
1538

action
6.0

Delay
sec Crit

up

0.286
0.286
0.286
0.286
0.286
0.629
0.629
0.629
0.629
6. 6 sh

kcal v/

11.6 B
11.6 B
11.7 B
12.8 B
11.6 B
3.2 A
3.2 A
5.1 B
3.1 A

c/veh Intersection LOS
c(x) 0.462

B



WB

NB

472
525
446
463
534
929

1092
886
945

Lost Time/Cycle, L

SB

EB

Phase Combination 1
EB Left *

Thru *
Right *
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

I Eastbound | Westbound
I L T R I L T R
|- 4- ____

No. Lanes I 1 1 1 | 1 1 <
Volumes I 2 13 71 10 15
PHF or PK1510.90 0.90 0.9010.90 0.90 0.9
Lane Width [11.0 11.0 11.0110.0 12.0
Grade | 0 I 0
% Heavy Vehl 5 5 51 5 5
Parking l(Y/N) N l(Y/N) N
Bus Stops I 01 0
Con. Peas I 01 . OI 01
Pea Button l(y/n) N l(y/n) N l(y/n) N 1(y/n) N
Arr Type I 3 3 31 3 3 I 3 3 | 3 3
RTOR Vols | 31 11 60 4
Lost Time 13.00 3.00 3.0013.00 3.00 3.00|3.00 3.00 3.0013.00 3.00 3.00
Prop. Sharel | | I
Prop. Prot . l | I I

Streets: (E-W) Salome Highway
Analyst: EJD
Area Type: Other
Comment: Operational traffic,

HCM :

R

L
T
R
L
TR
L
TR
LT

Lane
Mvmts

SIGNALIZED INTERSECTION SUMMARY Vers ion 2.4a
Center For Microcomputers In Transportation

Group :
Cap

20.0A
4.0

70

1573 0.004
1749 0.027
1487 0.011
1542 0.024
1780 0.036
1513 0.030
1777 0.522
1443 0.051
1538 0.005

e r e c t i o n Delay
6.0 sec Chit

Signal  Operations
3 4 |

INC Le f t
I Thru
I Right
I Peds
ISM Le f t
I Thru
I Right
I Peas
WEB Right
IWO Right
[Green 42.0P
Iye11ow/AR 4.0

secs Phase combination order: #1 #5

*

*

*

Intersection Performance Summary
Adj Sat v/c g/c

Flow Ratio Rat io

z

(N-S) Wintersburg Road
File Name: WSALPM03.I-IC9
3-21-0 6 7 AM 5-am

PM Peak Hour, 2003

0.300
0.300
0.300
0.300
0.300
0.614
0.614
0.614
0.614
5.5 se

kca l  v /

| Northbound I Southbound
| L T R l.L T R

- - -|-

| 1 1 < | > 1 1
31 25 454 1201 11 30 8
010.90 0.90 0.90!0.90 0.90 0.90

[12.0 12.0 I 12.0 12.0
I 0 I 0

51 5 . 5 51 5 5
l(Y/N) N l(Y/N) N

01 I

11.1 B
11.2 B

11.2 B
11.2 B
3.4 A
5.3 B
3.5 A
3.4 A

c/veh Intersection LOS
c(x) 0.363

Delay LOS

*

5
*
*
*

6

03-21-2000

Approach:
Delay LOS

11.2

11 .1 B

3.5

5.2

7

A

B

B

B

8

0
0

5



No. L
Stop/y
Volume
PHF
Grade
MC's (
SU/RV'
Cv's (
PCE's

Two-way Stop-controlled Intersection

s 1nnanausoon1ow0 339SAM03.HCO
Streets: (N-S) 339th Avenue
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis o o s a c o e o e o 3/21/0
Other Information......... Operational traffic

File Name

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

I
I
|-

ares I
held I
s I

I
I

%) I
s (%)I
%) I

O
0
5
05

Eastbound
L T

7
.9

O>

| Northbound I Southbound
RI L T RI L T R
-|- -|-

0 01
NI I I

26 | 130 51 0 01
.9 | .9 .91 .9 .91
o I o I o I
o | o 01 0 0 01 o o
o I o OI 0 0 01 o o
5 | 5 51 5 5 51 5 5

1.05 I 1.05 1.0511.05 1.05 1.0511.05 1.05

1

Westbound
L T

1<

I
RI
.I-

01
N

2
.9

0>

(E-W) Salome Highway

AM Peak Hour - 2003

1<

8
.9

0>

0

0< o

Adj vestment Factors

Vehi c la
M a n e u v e r Gap (to)

Follow-up
Time (tr)

-la -

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

0

5.00
5.50
6.00
5.50

2.10
2.60
3.30
3.40

25
.9



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor'

Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (Pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 3: TH from Minor Street

Step 2: LT from Major Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.97
810

0.99
0.99

0.99
885

1.00

26
1343
1343
1.00

178
835

168
890

NB

NB

WB

NB

0.99
1.00

1.00
845

0.99

135
1478
1478
0.99
1700

132
1187
1187
0.98

166
849

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
F1owRate MoveCap SharedCap
v (pcph) Cm( pcph) Csh (pcph )

Avg. Total
Delay LOS

Delay
By App

NB
SB

L
L

2
9

810
845

>
>

810 >
>

4.5 >
>

A

1083 3.4 A
SB R 29 1187 > > >

3.4

EB L 8 1478 2.4 A 0.5

I n t e r s e c t i o n  D e l a y 0.7



| . Eastbound
| L T

- _

No. Lanes I 0>
Stop/yield I
Volumes I 150
PHF | .9
Grade I 0
MC's (%) I 0 0
SU/RV's (%)| 0 o
co's (%) I 5 5
PCE's 11.05 1.05

Two-way Stop-controlled Intersection

File Name ¢o1l¢oco~»o»o¢no 339SPM03.HCO
Streets: (N-S) .339th Avenue
Major Street Direction.... EW
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/21/0
Other Information......... Operational traffic, 2003

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 1

18
.9

1

I
RI
-|-
01
NI
I
I
I
I
I
I
I

Westbound | Northbound I
L T RI L T RI

___ .I- .|.
0 01 01

NI I
32 171 o Of
.9 -91 _g ~9l
0 I O l
0 OI 0 o 01 o
0 01 0 o 01 o
5 51 5 5 51 5

1.05 1.0511.05 1.05 1.0511.05

1<

0
.9

0>

(E-W) Salome Highway

PM Peak Hour,

1<

Southbound
L T

7
.9

0>

0

0<

8
.9

R

O

Adjustment Factors

Vehicle
Maneuver Gap (to)

Follow-up
Time (tr)

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

z I 10
2.60
3.30
3.40

o
o
5

1.05



Conflicting Flows: (mph)
Potential Capacity: (pcph)
Major LT, Minor TH
Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (Pcph)

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Capacity Adjustment Factor
due to Impeding Movements

Movement Capacity: (pcph)
Prob. of Queue-free State:

Step 4: LT from Minor Street

Conflicting Flows: (mph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-free State:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-free State:

Step 3: TH from Minor Street

Conflicting Flows: (mph )
Potential Capacity: (pcph )
Movement Capacity: (pcph )
Prob . of Queue-free State :

Step 2: LT from Major Street

Step 1: RT from Minor Street

Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 2

WorkSheet for TWSC Intersection

0.98
781

0.99
0.99

0.99
827

1.00

150
1162
1162
1.00

212
798

217
839

NB

NB

W B

NB

0.99
793

0.99
0.99

0.99

49
1625
1625
0.99
1700

40
1321
1321
0.99

208
802

SB

SB

EB

SB



Center For Microcomputers In Transportation
HCS: Unsignalized Intersection Release 2.1 Page 3

Intersection Performance Summary

Movement
F1owRate MoveCap SharedCap
v(p<=ph) Cm(pcph) Csh(pcph)

Avg.Tota1
Delay LOS

Delay
By App

SB L 8 793 > > >
1006 3.6 A 3. 6

SB R g 1321 > > >

EB L 21 1625 2.2 A 0.2

Intersection Delay 0.4



WB

NB
SB

884 1719 0.610
814 1583 0.007
706 1764 0.016
648 1621 0.060
Intersection Delay

Lost Time/Cycle, L 6.0 sec Cri

phase Combination 1
EB Left

Thru
Right
Peds

WB Left
Thru
Right
Peas

NB Right
SB Right
Green
Yellow/AR
Cycle Length:

I
I
|- _

No. Lanes I
Volumes
PHP or pK15l
Lane Width l
Grade |
% Heavy Veh |
Parking
Bus Stops I
Con. peas |
pad Button |
Arr Type I
RTOR Vols I
Lost Time I
Prop. Sharel
Prop. Prot.I

Streets: (E-W) 1-10 ramps (N-S) Wintersburg Road
Analyst: EJD File Name: 1OWSAM03.HC9
Area Type: Other 3-21-0 6-7 am
Content: Operational  traff ic, AM Peak Hour, 2003

HCM :

L
R
LT
TR

Lane
Mvmts

SIGNALIZED INTERSECTION SUMMARY Version 2.4a
Center For Microcomputers In Transportation

Group :
Cap

L

35.0A»
4.0

70 secs Phase combination

Eastbound
T R

*

*

*

Intersection Performance
Adj Sat v/c g/c

Flow Ratio Ratio

| Westbound
| L T R

I 1
| 485
10.90
112.0
I
I 5
!(Y/N) N

2

I
01 .

l (Y /N )  N
I 3
I
l 3 .oo
I
I

Signal Operations
3 4 |

o

Delay LOS

0.514 8.7 B
.0_514 5.4 B
0.400 8.2 B 8.2
0.400 8.3 B 8.3
8.6 sec/veh Intersection LOS

tical v/c(x) 0.369

| Northbound
|  L T R

1 | > 1
121 2 8

0.9010.90 0.90
12.01 12.0

I 3
21 s .  5

I(Y/N) ~n
OI
01

l (Y/N)  N
31 3
61

3.0013.00 3.00

INC
I
I
I
ISM
I
I
I
WEB
IWO
OGre
I t e l

I
I

Left
Thru
Right
Peas
Left
Thru
Right
Peas
Right
Right

en 27.0P
low/AR 4.0
order: #1 #5

e Summary

5
*
*

01
0
l(Y/N) N
I

01
I
I
I

I Southbound
L T R

I 1 <
| 34
I 0.90
| 12.0
I 0
I 5
l (Y/N) N

6

03-21-2000

Approach:
Delay LOS

8.6 B

3.00

7

3
1

3.00

2
0.90

B
B
B

8

O
o

5



Vehicle
Maneuver

I
I
|-

No. Lanes I
Stop/yield I
Volumes I
PHF I
Grade I
Mc's (%) I
SU/RV's (%)I
Cv's (%) I
PCE's I

Two-way Stop-controlled Intersection

File Name ooocuaenooooaroo 1OWUPM03.HCO
Streets: (N-S) Wintersburg Road
Major Street Direction.... NS
Length of Time Analyzed... 60 (min)
Analyst................... EJD
Date of Analysis.......... 3/21/0
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ABSTRACT

Client: SA&B

Land: Private

Project Title: Sempra Survey

Project Description: Class Ill Survey for Proposed Electric Power Plant

Location: One mile south of the Palo Verde Nuclear Generating Station south of Elliott
Road near Arlington, Arizona. Legal description is the West half and Southwest quarter,
Northeast quarter and Northwest quarter, Southeast quarter of Section 15, Township 1
South, Range 6 West, Gila & Salt River, Baseline 8 Meridian. (Map Reference: USGS
7.5' Arlington Quad). `

Number of Acres Suweyedz 440

Number of Sites: 2

List of Eligible Sites: None

List of Ineligible Sites: AZ T:9:58 (ASM) and AZ T:9:59 (ASM).

Comments: The survey resulted in the identification and recording of 11 isolated
occurrences, three isolated features that are possibly historic in age, and two sites that
are possibly historic. The information potential of these finds has been realized through
their recording and none are considered to be eligible for inclusion in the National or
Arizona Registers of Historic Places.
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INTRODUCTION

This report presents the results of a non-collection cultural resource survey
(intensive field inventory) of 440 acres of privately owned land located one mile
south of the Palo Verde Nuclear Generating Station south of Elliott Road near
Arlington, Maricopa County, Arizona. The survey was requested by SA&B
Environmental & Chemical Consultants (SA&B) for Sempra Energy Resources
(Sempra) to determine whether significant cultural resources exist within the
parcel and could be negatively affected by the purchase and development of the
parcel for a proposed electrical power generating station. For purposes of this
investigation, the term "cultural resources" refers to prehistoric or historic
archaeological sites or objects and potentially significant historic buildings or
structures. Historic sites are those that are 50 years or older.

The survey was conducted under Entranco's Arizona Antiquities Act permits
(1999-68BL and 2000-19BL). The original notice of intent was submitted to the
Arizona State Museum (ASM) on November 28, 1999 and field survey of 400
acres recurred between November 30 and December 2, 1999. A second day of
fieldwork was undertaken January 12, 2000 for an additional 40 acres after the
ASM was notified. The survey was conducted by archaeologists Mary-Ellen
Walsh (project director), Laurene Montero (principal investigator), Donelle Huffer
and Linda Countryman (crew members). A total  of 20 person days was
expended on the field effort for this project, which was completed as Entranco
Project No. 2-30-99250.

This project is considered a federal undertaking as defined in 36 CFR 800.16(y),
because it will require permits from the US Environmental Protection Agency and
the Federal Energy Regulatory Commission. The survey methods conformed to
accepted professional standards and policies including the Seeretaly of the
lnten'or's Standards and Guidelines for Archeological and Historic Preservation
Projects and the ASM Archaeological Site Reeording Manual (1993).

PROJECT CHARACTERISTICS

The 440-acre project area (study area) is located on the south side of Elliott
Road approximately one mile south of the Palo Verde Nuclear Generating
Station in Maricopa County (Figure 1) [west half (in %) and southwest quarter
(sw %) of the northeast quarter (NE %) and w % of the southeast quarter (SE
%) of Section 15, Township 1 South, Range 6 West, Gila and Salt Baseline and
Meridian.] A 500kV transmission line marks the center section line. The
Southern-Pacific railroad (RR) track lies approximately 131 feet (ft.) west of the
transmission line. A utility (telephone) line delineates the western boundary of
the project area and a wire fence marks the southern edge.
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ENVIRONMENTAL SETTING

The study area lies at an elevation of between 868 and 895 ft. above mean sea
level (amyl) and is located within the Lower Colorado subdivision of the Sonoran
Desertscrub community (Brown 1984). The parcel is undeveloped and contains
scattered scrub vegetation, including Palo Verde and mesquite, creosotebush,
and various cacti, grasses and forbs (weeds). The Hassayampa River is located
about seven miles to the east, however, several unnamed, small and ephemeral
drainages traverse the project area (and are not necessarily indicated on the
corresponding topographic map). A large, unnamed drainage located in the west
half of the study area is densely vegetated with mesquite, paloverde, and
grasses.

PREVIOUS RESEARCH

A Class I literature search of the project area and surrounding land was recently
completed by SWCA, Inc., Environmental Consultants (SWCA) for SCS
Engineers (Goodson 1999). SWCA examined records at the State Historic
Preservation Office (SHPO) and the ASM. They reported no relevant information
in the SHPO files. Site files at the ASM, however, listed two surveys in the
project area (see Figure 1). These projects are briefly discussed below. Overall,
the literature search indicated that there is very little evidence of prehistoric
occupation or use in the study area. Historic activity represents short-term use
and homesteading during the 1920s and 1930s. The record search indicated
that there are no properties listed on the National Register of Historic Places
(NRHP) within, or close to, the study area.

Archaeological Consulting Services, Ltd., conducted a north/south oriented
survey for a 500 kV transmission line along the center section line but recorded
no sites (Effland and Green 1982). A pipeline survey was conducted by Dames
and Moore, Inc., and no cultural resources were recorded (Rogge 1994).

Entranco examined General Land Office (GLO) maps and title plats at the
Bureau of Land Management (BLM) Public Records Office in Phoenix. The 1916
plat map, which is the only one available, does not indicate the presence of any
structures in Section 15. According to related title plats, separate land claims for
320 acres in the E % of the section, for 160 acres in the W % of the W % of the
section, and for 160 acres in the E % of the W % of Section 15 were filed during
the 1920's.

Henry D. Wilkie, of Arlington, Arizona filed two claims for 160 acres each in the
W % of Section 15 in 1926. There is no entry of the claim being contested, but a
land patent for the entire 320 acres was granted to Mr. Bernard A. Van Wormer
on August 12, 1930.
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Luther L. Washam, also from Arlington, filed a claim with the GLO on November
30, 1923 for the East % of Section 15. Tully W. Benson contested the claim in
March and September of 1927 (abated) and again in January of 1928. In July of
1928, Mr. Washam cancelled the entry for the claim. The E % of Section 15 was
patented to Mr. Benson on September 27, 1933.

Northland Research, Inc., (Northland) conducted a Class Ill survey of 230 acres
for the Salt River Project concurrent with the survey by Entranco. Northland's
project area included the NE % of Section 15 and the W % NW % of Section 14
(see Figure 1). The two surveys overlapped coverage in the SW % of the NE %
of Section 15. Northland's survey resulted in the discovery of a historic
homestead site (AZ T:9:62 [ASM]), a historic road segment (AZ T:9:63 [ASM],
and two historic trash scatters (AZ T:9:60 and 61 [ASM]) (David Hart, personal
communication 1999). According to the GLO map, AZ T:9:63 (ASM), the historic
road, traversed the western half of Section 15, which was surveyed by Entranco
archaeologists. The road, however, was not visible during survey. Both Northland
and Entranco archaeologists identified AZ T:9:59(ASM) in the overlapping survey
area, the site was recorded by Entranco and is discussed below.

SURVEY METHODS AND RESULTS

The initial survey of 400 acres was conducted by three archaeologists on
November 28 (Walsh, Montero, Huffer) and November 29, 1999 (Walsh, Huffer,
Countryman). Two archaeologists (\Nalsh and Huffer) continued the survey on
November 30 and recorded sites on December 1, 1999. An additional 40 acres
was later added to the project, Walsh and Countryman completed the additional
survey on January 12, 2000.

The survey was accomplished by walking a series of east/west transects, spaced
between 15 and 20 meters (m) apart. Ground surface visibility varied between
60 and 100%. Only the wash in the western portion of the project area was
relatively obscured due to the dense concentration of Palo Verde, mesquite and
grasses. One hundred percent (100%) visibility and coverage, however,
characterized all open areas.

This survey resulted in the identification and recording of 11 isolated occurrences
(lO's), three isolated features and two archaeological sites. These findings are
plotted in Figure 1. Some of the lO's are prehistoric artifacts, and others may
date to within the past 50 to 80 years (Table 1). Three of the isolated
occurrences are flakes (IO-1, ION, and log). They are prehistoric in age, but
cannot be assigned to a particular cultural phase due to the absence of
diagnostic characteristics. A buffware sher (IO-8), however, is typical of
Hohokam manufacture, probably manufactured during the Sedentary or Classic
period. The other lO's are historic or possibly historic in age and may represent
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activity in the area as early as the 1920's, which corresponds to the time when
homestead applications were first filed at the General Land Office.

Table 1. Isolated Occurrences

Field
Number

Description Quantity

1
2
3
4
5
6
7
8
9

10

11

Prehistoric Flake, tertiary, purple basalt
Prehistoric Core fragment, chert
Historic/modern vent-hole can
Historic/modern vent-hole can
Historic/modern vent-hole can
Historic/modern vent-hole can
Historic/modern vent-hole can
Prehistoric Buff Ware ceramic
Prehistoric Flake, primary, purple rhodolite
Historic/modern metal bucket
Historic/modern property corner marker
identied as "49-A-1"

1
1
1
1
1
1
6
1
1
1
1

The three isolated rock features are probably historic to modern in age (Table 2).
One feature is circular and two are possible linear alignments. None of the
features are associated with artifacts. One possibility is that the features are
property corner markers related to early homesteading.

Table 2. Isolated Features

Field
Number

Description Age

1
2
3

Rock Feature, circular, no artifacts
Rock Feature, alignment, no artifacts
Possible Rock Feature (cluster), no
artifacts

Historic to modern
Historic to modern
Historic to modern

All pertinent information from the lO's and the three isolated features was
recorded completely during the cultural resource survey. The isolated features
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lack diagnostic temporal information and only minimal temporal information was
obtained from the lO's. The lO's and features do not meet ASM site definition
criteria and they are not considered to be National or Arizona-Register quality
resources.

SITE DESCRIPTIONS

Both of the archaeological sites are trash deposits containing artifacts that may
date beyond 50 years in age. One site, AZ T:9:58 (ASM), is located west of the
RR track, the other site, AZ T:9:59(ASM) is located east of the RR track under
the transmission line. Neither of the sites appears to have subsurface deposits.

AZ T:9:58 (ASM)

Location. This site is a historic/modern trash dump situated on a low ridge at an
elevation of 890 ft. (271 m) amyl. It is located in the SW % NE % NW % of
Section 15 approximately 300 m south of Elliott Road and 240 m west of the
railroad tracks.

Deseription. The site measures 42 m north/south by 55 m east/west and
comprises five loci that may represent individual dumping events. Most of the
site area is located on a low ridge, although several of the loci extend beyond the
ridge top (Figure 2). A high density of disarticulated, burnt animal bones,
possibly goat, is scattered across the ridge and in a few isolated areas down
slope. The densest concentration of these remains is located along the southern
half of the ridge. Historic and modern trash items occur above the burnt bone in
six concentrations. In several areas, no diagnostic medicine bottles are found in
direct association with the bone deposits. The age of the burnt animal bone is not
known. Because it underlies the trash, it may predate it. However, the trash may
represent an older, secondary deposit that was dumped after the animal remains.
Modern trash, including pull-tab cans, bottles and other glass, coffee cans and
fence wire, is also present across the site.

Locus A is roughly 3 m north/south by 5 m east/west and contains around 30
vent-hole (matchstick filler) cans, a few other unspecified cans, and a paint
bucket. Several of the vent-hole cans were measured in order to obtain temporal
information. They all have diameters of 2-15/16 inch and heights of 3-14/16 inch.
The cans each have crimped seams and two embossed rings. They fit the
description for the Type 12 milk can in the guide compiled by Don Simonis
(1997). These cans were manufactured between 1917 and 1929.

Locus B is situated about 25 m down slope (southeast) of Locus A and has a
diameter of 3 m. It contains about 75 items, most of which are modern trash.
However, about 10 possibly historic vent-hole cans and three meat cans are also

6
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present. Measured milk cans are Type 12, like those described above. The meat
cans are no diagnostic.

Locus C is about 6 m southwest of Locus A, it is about 4 m in length and 2 m in
width. This area contains more modern trash than historic. Only a few (<5) Type
12 vent-hole cans were observed. Each can is stamped on top with the words
"EVAP MILK" and the number "923".

Locus D is about 30 m west of Locus A and contains roughly one dozen Type 12
vent-hole cans among a greater deposit of modern trash (50-75 items). This area
measures about 7 m north/south and 5 m east/west.

Locus E is located 10 m north of Locus D and comprises only modern trash
including cans, bottles, small jars and containers for hair products. Between 30
and 50 items were observed.

Summary/Interpretation. The site is a multicomponent site containing historic
and modern trash. Only a few of the artifacts are clearly historic in age. Most
material spans historic and modern times. All of the trash lies above an extensive
scatter of disarticulated and burnt animal remains. Although a concentration of
medicine bottles appears to be associated with the faunal remains, the bottles
are no diagnostic and cannot be used to date the deposit. Consequently, it is
not clear if the historic trash is a secondary deposit that pre-dates the faunal
remains, or if it post-dates the faunal remains as suggested by its superposition.
It is possible that the trash is associated with early homesteading. The faunal
remains represent livestocldfarming activity, but no data are available to
determine its age or association.

Recommendations. Site AZ T:9:58 (ASM) is recommended as ineligible for
inclusion in either the Arizona Register of Historic Places (ARHP) or the NRHP
because it does not meet established criteria for inclusion. Although some of the
material may date to the historic period (over 50 years ago), the site (a) is not
associated with an event that has made a significant contribution to the broad
patterns of history, (b) is not associated with the life of an individual significant in
Arizona or national history, (c) does not represent the work of a master or a
unique form of architecture and (d) is not likely to yield information important in
history. The information potential of AZ T:9:58 (ASM) has been realized through
its recording. `

AZ T:9:59(ASM)

Location. This possibly historic trash scatter site is located in the NW % SW %
NE % of Section 15 under the 500 kV transmission line and approximately 540-m
south of Elliott Road. The site lies on flat terrain at an elevation of approximately
895 ft. (272.7 m) amyl.
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Dimensions

Height
Width
Diameter

Attributes Type Category
Suggested
Manufacture Date*

2 8/16" 2 7/16" Vent-hole
14 milkType

can
1920-1930

4
10/16"

3 " No vent-hole Unknown Historic to modern

4 8/16"
3 2/16" x
4 7/16"

Marking: "TO OPEN
PUNCH BOTH CORNERS" Probable Syrup Probably Historic

1
15/15"

4 4/16"
"ESTAB" andMarking:

Meat Can Post 1907

6
12/16"

3 4/16" GMarking: Possible baking
power

Probably Historic

4
10/16"

4 " Vent-hole
Possible
fruiVvegetable

Historic to modern

Description. The site measures roughly 5.5 m north/south by 3 m easVwest
(Figure 3). It comprises between 30 and 40 items, mostly cans, of which at least
six styles are represented. The site also includes five pieces of clear glass, wire,
an indeterminate metal disk, and an unknown metal object with a 4-inch flathead
nail. One each of the different types of cans was measured (Table 3). One vent-
hole milk corresponds to Type 14 of the milk can typology, which dates between
1920 and 1930 (Simonis 1997). A meat can is marked with the word " ",
which occurred on meat cans after 1907 by federal mandate, and the number
"183." None of the rest of the material is dateable.

ESTAB

Table 3. Can Measurements and Possible Type Correlations at AZ
T:9:59(ASM)

*Vent-hole milk can dates from Simonis (1997)

Summary/Interpretation. This is a single-component site containing between
30 and 40 items of metal and glass. Only a few artifacts were diagnostic of the
historic period (more than 50 years ago). Although the site may be associated
with homesteading in the area during the 1920s and 1930s, it likely has a later
component, as well.

Recommendations. This site is recommended as ineligible for either the ARHP
or the NRHP because it does not meet established criteria for inclusion.
Although some of the material may date to the historic period, the site (a) is not
associated with an event that has made a significant contribution to the broad
patterns of history, (b) is not associated with the life of an individual significant in
Arizona or national history, (c) does not represent the work of a master or a
unique form of architecture and (d) is not likely to yield information important in
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history. The information potential of AZ T:9:59 (ASM) has been realized through
its recording.

Conclusions and Recommendations

A cultural resource survey of 440 acres was conducted for SA8¢B in order to
determine the presence, if any, of significant cultural resources in an area
proposed for an electric power generating station. The survey was completed by
Entranco archaeologists who identified and recorded 11 lo's, three isolated
features and two historic sites, which are designated as AZ T:9:58 (ASM) and AZ
T:9:59 (ASM).

The isolated features lack diagnostic temporal information and only minimal
temporal information was obtained from the lo's. The lO's and isolated features
do not meet ASM site definition criteria, and they are not considered to be
National or Arizona-Register quality resources. Their limited information potential
has been realized through recording.

AZ T:9:58 (ASM) is a multi-component site containing historic and modern trash
and burnt animal bone. The earlier material may date to the 1920s and 1930s.
AZ T:9:59 (ASM) represents a single dumping episode of historic trash. Limited
diagnostic material also suggests the site may be contemporaneous with AZ
T:Q:59 (ASM).

The information potential of the two sites, AZ T:9:58(ASM) and AZ T:9:59(ASM),
has been realized through their recording during survey. They are recommended
as ineligible for both the NRHP and the ARHP because they do not meet any of
the criteria of significance. Neither site (a) is associated with an event that has
made a significant contribution to the broad patterns of history, (b) is associated
with the life of an individual significant in Arizona or national history, (c)
represents the work of a master or a unique form of architecture and (d) is likely
to yield information important in history.

Based on these findings, Entranco recommends that no further cultural resource
investigations are necessary in the project area. Pursuant to 36 CFR 800.4 (d),
Entranco recommends a finding of "no historic properties affected" for the
proposed undertaking. In the event that previously unreported cultural resources
are identified during ground-disturbing activities, however, all work in the
immediate vicinity should cease and a qualified archaeologist should be
consulted to evaluate the nature and significance of the find.
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Community Relations Program
Mesquite Power, LLC

Introduction

Sempra Energy Resources (SER), in constructing and operating the proposed Mesquite
Generating Station, will have a physical presence in the Greater Arlington community for
years to come. It is therefore important that we also establish a strong community
presence. Tapping into more than 100 years of Sempra Energy tradition, all efforts will
be made to give back to those communities where we plan to operate and conduct
business.

It is Sempra Energy's belief that that presence can only be firmly established by listening
more than talking, particularly early on in the relationship building process. Aside from
providing critical information to area residents and others about the proposed Mesquite
Power project, Sempra representatives have listened from the beginning of this process
to local, state and federal elected officials about community issues and needs.

Following their lead and counsel, Sempra representatives have listened as intently to
neighbors, school superintendents, farmers, firemen, and others who truly make up the
fabric of the community. Out of this process was formed a group of advisors, in-elected
community members, who would help guide Sempra's community outreach program in
the right direction.

The Mesquite Power Advisory Group has, and will provide:

Input on community needs and issues, and
Honest, critical review of construction and operating plans

SER has followed this process and we believe in doing so have developed a solid
community relations program. The program and resulting relationships have allowed us
to identify and address key community issues and needs that are of importance to
residents now, and for years to come.

Below is a step by step process of our community relations evolvement in the Greater
Arlington and Tonopah areas, and how that process has helped Sempra better
understand how we can best become a valuable part of the community fabric.

Local, County and State Governmental Officials

Countv Government

Initial project meetings were held with Maricopa County Supervisors Mary Rose Wilcox
and Jan Brewer. Their districts either have residents close to the proposed generating
station, or are host to the project. The main objectives accomplished during these
meetings included:

Introduction to Sempra Energy and the Mesquite Power Project



Request for a list of community leaders
Obtaining input on major community issues concerning the project
Discussion on potential community needs
Invitation to visit Sempra Energy Resources El Dorado facility located in Boulder
City, Nevada.

Supervisor Wilcox toured the EI Dorado Project. Supervisor Brewer has been invited.

Meetings were held with the following other county supervisors to introduce Sempra
Energy and the project, and to obtain their thoughts as it concerned the proposed project
from a county-wide perspective. issues surfacing included water use, air emissions, and
transmission lines.

•

•

•

Chairman Andy Kunasek
Supervisor Fulton Brock
Supervisor Don Stapely

State Government

Meetings were held with the following members of the State House of Representatives
and the State Senate:

Senator Ed Carrillo
Representative Mike Gleason
Rep. Jerry Overton
Speaker Pro Tem Joe Hart

In addition to introducing the company and the project, these introductions were valuable
as there were several legislative measures being introduced at the time of those
meetings concerning proposed merchant power plant projects in Arizona. The following
is a summary of issues brought up during these meetings:

•

•

•

•

Water
Air quality
Using Arizona resources and sending power out of state
Land use

United States Government

To the extent it was necessary we briefed staff at Congressman Bob Stump's office, and
Congressman Ed Pastor. We also notified United States Senator John McCain's and
U.S. Senator's John Kyl's local Administrative Assistants.

Community Advisory Group

A community advisory group was developed based on input from these elected officials.
Members of these groups are typically not elected officials but individuals respected by
their peers. They were from the beginning known to be involved with and concerned
about the facility and its potential impact on the community.
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The first community advisory group meeting was held December 20 at a local restaurant
in Avondale. Personal phone calls were made to invitees, and follow-up calls delivered
the day before as a reminder. Supervisor Wilcox was present and introduced the
Sempra Energy team to approximately 13 attendees. After a presentation by Sempra, a
discussion of the proposed project took place wherein questions were asked and
answered. Many issues were raised and some were identified as needing further review
to ensure a proper response.

[It is important to understand that the Sempra meeting was perhaps the third or fourth
merchant power plant meeting that some had attended, hosted by developers of other
projects. The Sempra emphasis throughout this meeting, therefore, was less to tell
about our project and what we thought the community needed, than to listen to their
concerns and understand their needs as a community.]

A list of the names of community advisor attendees and issues raised can be found in
Attachment A.

A second, follow-up advisory group meeting was held. Again, personal calls were made
to invitees. On February 1, 2000, 17 invited members of the community attended this
gathering including the proposed project's nearest neighbors, the local school
superintendent, local farmers, and.representatives from political offices, among others.

The focus of this meeting was (1) to provide feedback on issues raised at the December
meeting, particularly concerning water impact to area wells and (2) determine the best
way to provide information to the greater Arlington / Tonopah communities. The
advisory group decided it was best to have two public Open Houses, one in Arlington
and one in Tonopah. These gatherings should be developed, it was suggested, with
stations set up to address specific issues and concerns. individual meetings with key
locals and neighbors were also encouraged.

A list of the names of community advisor attendees to the February 1 meeting can be
found in Attachment B, and a list of the final Advisory Group members can found in
Attachment C.

Individual Meetings

while plans were being made to hold Open House events in both Arlington and
Tonopah, meetings with individual landowners, neighbors, and other suggested persons
began. while there were a number of one-on-one meetings with political leaders and
others prior to our first leaders meeting, numerous other meetings commenced upon the
suggestion of our advisory group.

A list and chronological review of individuals with whom we met can be found in
Attachment D.

While our initial meetings with county supervisors and members of the state legislature
were important, Sempra had always maintained that it is the people nearest our
proposed facility whose opinions mattered most, they are the ones most affected by all
the issues surrounding this merchant power plant..

3



In our discussions with these individuals it became clear that the over-riding issue of
concern was groundwater. We met and discussed the issue not only with elected
officials, but also with our nearest neighbors and those who have farmed in the area for
years.

On January 22, 2000 we had our first meeting with adjoining property owners to discuss
each of the key issues. Water was the issue of greatest concern. Sempra took the
unique approach - as a result of both the leaders and individual meetings - of
committing to a groundwater study. This study includes monitoring of neighbor's wells
during the on-site pump tests to determine not just the Sempra project impact on wells,
but the cumulative impact of the additional proposed projects.

Sempra has worked closely with the neighbors on the issue of water in particular, we
feel we have involved them every step of the way, and believe they would testify to that
account. Such involvement has included invitations for residents to join the testing team
at any and all of the actual tests.

Other issues addressed as a result of these individual meetings included noise, traffic,
lighting impact, and land use for remaining unused site property and water property.
Land use is also considered by Sempra Energy to be a driving issue among neighbors.
As a result we proactively began to work with a Buckeye firm on developing a land use
plan that addresses the needs and concerns of all of our neighbors.

A full list of issues raised by adjacent property owners and others can be found in
Attachment E.

Answers to critical questions concerning air quality, lighting and noise had been
prepared and shared with neighbors in many of these on-on-one meetings. Those that
were not answered were subsequently researched and presented at either or both the
Arlington and Tonopah Open Houses.

Open House

The objective of the Open House was to present all of the information possible about the
proposed electric generating facility in a way that (1) could be appreciated by the
layperson and (2) allowed people to meet informally with Sempra Energy
representatives at a time of their choosing.

The first Open House was held at Arlington Elementary School on Saturday, March 4
from 10:00 a.m. to 2 p.m. Refreshments were served in the morning and a barbecue in
the afternoon. Sempra Energy wanted to provide enough of an attraction for people to
attend so that they could meet project representatives, and learn about the proposed
facility.

An invitation letter,
residents (see Attachment F).

signed by members of the leaders group, was distributed to Arlington

The Open House successfully attracted approximately 130 people from the Greater
Arlington community. Mesquite Powerinclu® d as part of the program.a Fundraiser for
the Arlington Lion's Club, as well as a Fundraiser for the 8m grade class at Arlington
Elementary. The leaders group distributed about 460 invitations. In addition, another
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600 invitation letters were distributed to business organizations throughout the Buckeye,
Palo Verde, Wintersburg, Arlington, and Tonopah area.

School children were given 100 letters to take home to their parents.

"Booths," or stations were set up so that the attendee could move at his or her leisure
from issue to issue. Sempra Energy representatives -- experts covering everything from
water to air quality - were on hand to meet and discuss the issues with interested
residents.

Elected officials and their staff were also present. A full list of attendees can be found in
Attachment G.

On Saturday, April 8, 2000, Sempra Energy duplicated these efforts at an Open House
event held at the Ruth Fisher School in Tonopah, Arizona. Working through the
Tonopah Valley Community Council nearly 1,000 letters were sent by mail inviting
residents of the Greater Tonopah community to attend the second Sempra Energy /
Mesquite Power Open House (Attachment H). As before, members of the leaders
group, requesting that people spend part of their morning or afternoon learning about the
company and the project, signed and distributed invitation letters.

A list of those who signed in can be found in Attachment I (while only 59 signed the
welcome sheet, there was a head count of approximately 140 people throughout the
day).

Sempra Energy was encouraged by the response to these events and the overall
favorable comments received about how information was provided and the accessibility
of Sempra representatives. If our leaders group deems it necessary, we would consider
similar Open Houses in the future as the project progresses.

Agency Meetings

As part of our effort to engage all necessary agencies affected by our project, or to
provide information to those, whom could benefit from the existence of our facility, the
following meetings have been held with representatives of:

•

•

•

•

•

•

•

•

•

•

•

•

•

Arizona Game & Fish
ASU College of Business - L. William Seidman Research Institute
Duck Unlimited
Buckeye Valley Fire District
Tonopah Fire District
Tonopah Valley Association
Tonopah Valley Community Council
University of Arizona, Arid Land Studies
Ruth Fisher School District
Arlington School District
Maricopa County Planning and Zoning Community Meetings in Arlington &
Harquahala.
Buckeye Irrigation District
Phoenix Zoo
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Sempra Energy/ Mesquite Power feels that ongoing communication with these and
other groups is key to our success.

Conclusion

The Mesquite Power project by Sempra Energy offers a clean, safe and reliable source
of energy. The team at Sempra also feels it is important to listen to the needs and
concerns of the community. From there we hope to provide a project that is not only
technologically efficient, but also sensitive to concerns, and responsive to the needs of
our nearest neighbors and members of the Greater Arlington / Tonopah communities.
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ATTACHMENT A

SEMPRA/ Mesquite Power Community Advisory Group Meeting
December 20, 1999 / Attendees

Community Representatives

1. Abraham Harris, Member, Maricopa County Planning & Zoning Commission

4.

5.

Lyle King, Farmer

Ron Fletcher, Arlington School Superintendent

Les Meredith, Lions Club

Doris Heisler, Tonopah Valley Community Council, Tonopah Valley Authority

Bill Lanford, Buckeye Valley Fire District

Ron Sattelmaier, Tonopah Valley Fire District

Carter Gable, Arlington Canal Company

Stan Ashby, Roosevelt Irrigation District

10. Barbara Downing, Arlington Water Company

Public official Representatives

Supervisor Mary Rose Wilcox
Kevin Tyne representing Supervisor Jan Brewer

Issues/Needs

2.

3.

7.

6.

8.

9.

1. Water,

a. Volume, effect of pull down on cumulative basis

b. Transport process

o. Depth of wells

2. Air Quality

s. Visual Impact (i.e. lighting)

4. Number of new transmission power lines and their location

5. Traffic

6. Enhance school resources, parks, transportation buses

7. Parks and recreation / wildlife preserve / no golf course

8. End use of water, salt content problems. Can water be recharged?



ATTACHMENT A

9. Use of local workforce / vendors

10. Training workforce

11 . Host fee / create a fund for community impacted by project

12. Land use planning

13. Water recharge rate. Estmate of water drawdown rate

14. Life span of plant (30 years)

15. How to get word out to community regarding this project

16. Public meetings - how to structure

17. Use feedback cards for additional community input



ATTACHMENT B

SEMpRNMesquite Energy Community Advisory Group Meeting
February 1, 2000

Community Representatives

1. Donna Staggs, Resident

Neil Peters, Retired

Abraham Harris, Member, Maricopa County Planning & Zoning Commission

Pam Miller, Retired Teacher

Lyle King, Farmer

Ron Fletcher, Arlington School Superintendent

Les Meredith, Lions Club

Chris Larson, CATS CLUB

9. Cheryl Sawyer, 4-H Agriculture

10. Patti Kuhn, Resident

11 .Doris Heisler, Tonopah Valley Community Council, Tonopah Valley Authority

2.

3.

4.

5.

6.

7.

8.

12.Bill Lanford, Buckeye Valley Fire District

13.Jan Hauk, Buckeye Valley Fire District

14.Harold Branch, Neighbor

15. Ginger Hammock, Neighbor

16. Ron Sattelmaier, Tonopah Valley Fire District

17. Carter Gable, Arlington Canal Company



ATTACHMENT C

SEMPRNMesquite Energy Community Advisory Group

Attendees

Name Community Represented

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Cheryl Sawyer

Chris Larson

Patty Kuhn

Bill Lanford

Martina Chaffier

Rosa Valdez

Les Meredith

Barbara Downing

Carter Gable

Neil Peters

Donna Staggs

Ron Fletcher

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Buck Larson

Doris Heisler

Lyle King

Aracelia Soto

Jackie Meek

Pam Miller

Stan Ashby

Jan Hauk

Ginger Hammock

Jim Thoreson

Rosemary Majors

Abraham Harris

Ron Sattelmaier

4-H Agriculture

CATS CLUB

Resident

Buckeye Valley Fire District

Hispanic Community

Hispanic Community

Lions Club

Arlington Water Co.

Arlington Canal Co.

Retired Resident

Resident

Arlington School

Superintendent

Lions Club

TVCC, TVA, etc.

Farmer

Hispanic Community

Buckeye Irrigation Dist.

Retired Teacher

Roosevelt Irrigation Dist.

Buckeye irrigation Dist.

Resident

Resident

Community Outreach

P&Z Commission

Tonopah Valley Fire Dist.
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ATTACHMENT D

Key Individual Meetings

December, 1999

Supervisor Mary Rose Wilcox (including Supervisor and staff visit to Sempra's EI
Dorado power generating facility in Boulder City, Nevada)

Supervisor Jan Brewer

Visit to Buckeye Municipal office

Visit to Buckeye Valley Chamber of Commerce

Jackie Meek, Buckeye Irrigation District

Sempra/ Mesquite Power Advisory Group Meeting

Januarv, 2000

Ron Sattelmeir, Tonopah Valley Fire District

Ron Fletcher, Superintendent, Arlington School District

Lyle King, Area Farmer

Rick King, Area Farmer

Jan Hauk, Buckeye Valley Fire District

Bill Lanford, Buckeye Valley Fire District

Donna Skaggs, Resident

real Peters, Retired, Resident

Jim Thoreson, Neighbor

Allan Gustovson, President, Tonopah Valley Community Council

Doris Heisler, Tonopah Valley Community Council, Tonopah Valley Authori

Carter Gable, Arlington Canal Company

Ginger Hammock, neighbor

Meeting with neighbors located across the street from SEMPRA water property
(Jim Thoreson, Susan Thoreson,..Bill Weidlich,Terry youngblood, Holly
Youngblood, Ginger Hammock, Tom Hammock, Bill Smaltz, Kathleen Johnston,
Jordan Johnston)



Abe Harris, Member, Maricopa County Planning & Zoning Commission

February. 2000

Sempra/ Mesquite Power Advisory Group Meeting

Pam Miller, Retired Teacher

Jan Hauk

Bill Lanford

Rex Miller

Meeting with neighbors located across the street from SEMPRA water property
(Jim Thoreson, Susan Thoreson, Bill Weidlich, Bill Smaltz, Kathleen Johnston,
Jordan Johnston)

Ron Fletcher

Ron King, Lyle King

Ruben Jimenez, Principal, Ruth Fisher Elementary School

Allan Gustavsen

Jackie Mack

North Palo Verde Nuclear Plant residents

Harold Branch, Neighbor

Meeting with neighbors located across the street from SEMPRA water property
(Wayne & Esther Winter, Nathan & Carolyn Boldeo, Sherrie Payne, Thurman
Payne, Alicia Payne, Kevin and Nannette Carswell, Bobby smith)

March, 2000

Open House, Arlington Elementary

Sofia Kennedy and Tonya Kandy, North Arlington School Rd. neighbors

Jim Thoreson.

Tom Hammock, Neighbor

Dr. Tim Hogan, ASU College of Business
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Bill Knowles & Mark Stewart - Arizona Game & Fish

Doris Heisler

Lyle & Rick King

Art Gardner, Neighbor

Pam Miller.

Katherine Waser, staff at University of Arizona Arid Land Studies

3
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ATTACHMENT E

Summary of Issues Resulting from 0ne-On-One Meetings

1. Water, cumulative effect of water drawdown by all three plants on neighbors
domestic wells

2. Visual (i.e. lighting, height of stacks, minimize the number of new transmission lines,
use of industrial art as part of plant entrance. Plant landscape and appearance)

3. Air quality

4. Traffic and need for EMS plan

5. Use of local workforce/vendors

Land use plan for water property

Need to support local community needs

Fire services for Tonopah area

Arlington School in need of basketball court and playground equipment

10. Minimize the number of public meetings, one-on-one meetings more effective

11. Use of native vegetation when developing Land Use Plan for water property

12. Dust control related to construction traffic and Land Use for water property

13. Three plants (SEMPRA, DUKE, PINNWEST) need to coordinate activities

14. Desire for written contract from power plants assuring continued water availability for
domestic wells

15. Noise generated by plant

16. Maintain open space - rural atmosphere

17. How will power plants effect real estate values?

18. Public safety issues (i.e. How safe are the power plants? Do they pose a safety or
health problem for nearby residents?)

19. Keep lines of communication open with local residents, keep them informed

6.

7.

8.

9.

20. Need for literacy program for area



ATTACHMENT F

COMMUNITY OPEN HGUSE

Dear Neighbors:

For two months we have been meeting with Sempra Energy Resources to discuss their plans to develop a
state-of-the-art natural gas fired electric generating plant next to the Palo Verde facility.

The proposed Sempra Energy Resources project has unique characteristics that set it apart from other
proposed facilities. Marty Swartz, the project manager, has been open about the impact of this plant on our
community and has responded to every suggestion we have made.

One suggestion was to have a Community Open House that provides local citizens an opportunity to have
their questions answered on a one-to-one basis. To this end, Sempra Energy Resources has scheduled the
following event:

What:
Where:

When:

Mesquite Energy Open House
A r l i n g t o n  E l e m e n t a r y  S c h o o l  C a f e t e r i a
16351 Arlington School Road
Arlington, AZ 85322
Saturday, March 4, 2000 10:00 a.m. to 2:00 p.m.

Coffee and Danish will be served from 10:00 a.m. to 11:30 a.m., followed by a BBQ with hamburgers and
hot dogs from 11:30 a.m. to 2:00 p.m. Ar this event, Sempra will help to raise money for our gm grade class
annual summer trip. As part of that effort, the class will be hosting an ice-cream cart at the Open House.

If you cannot join us on March 4th, please feel free to call John Reyna, a Sempra representative, at 602-284-
6119. He will be happy to answer your questions.

Sincerely,

Stan Ashby
Martina Chaffier
Barbara Downing
Ron Fletcher
Carter Gable
Ginger Hammock
Jan Hauk

Doris Heisler
Lyle King
Patty Kuhn
Bill Lawford
Buck Larson
Chris Larson
Jackie Meck
Les Meredith

Pam Miller
Neil Peters
Ron Sattelmaier
Cheryl Sawyer
Aracelia Soto
Donna Stages
Jim Thoreson



ATTACHMENT G

Arlington Open House Communitv Attendance

Latoya Sawyer
Anacelia Soto
Francisco Soto
Gabrid Soto
Javier Rios
Brandon McGuinis
Devon Get ran
Anthony Martinez
Araceli Toledo
Marin Bautista
Andrea Gonzalez
Sonoa Villa
Cristino Carlos
Diane Marie Gonzalez
Angelica Gonzalez
Francisca Villa
Rosa M. Villa
Belia Mendoza
Lyle King
Jimmie Garner
Roman Chavez
Bill Lanford
Pam Lanford
Mary King
Mark Wheaton
Caitlin Roach
Rick King
Donna Staggs
Neil Peters
Martha Peters
Bryce Larson
Brent Larson
Meckenzie Larson
Willie Hightower
*Mary Rose Wilcox
Terri Loja
Devon Meadows
Staci Meadows
Chelsea Hernandez
Gras Chaffer

Susan Thoreson
Shirley Gleason
Mike Gleason

Silvero Garcia Jr.
Noah Niff
Sally Mauatt
Wayne Winter
Esther Winter
Chris Larson
Francisco M. Soto
Ron Fletcher
Darryl Henning
Harold Branch
Nanette Carswell
Jan Hauk
Tyler Hauk
Timothy Horn
Kevin Richardson
Barbara Downing
Huey Downing
H. Paul Downing II
Darloe Downing
Angela Downing
Dakota Downing
Cotton Downing
Ann Babcock
Antonio Martinez
Lupe Mejia
Angie Mejia
Maurita Mejia
Kelsie Faulkner
Cheryl Sawyer
Concepcion Maya
Cristie Roach
John Roach
Candace Roach
Chuck Neff
Jim Thoreson
Tom Hammock
Jackie Meck
Martina Chaffing
James Chaffer
JD Chaffer
JJ Chaffer
Gay mi Chaffer

Daniel Downing
Jessica Downing
Shelby Downing
Chelsey King
Kim King
Trevor King
Doris King
Chad Linema
Cassandra Roach
Eulogio Gonzalez
Ginger Hammock
Sonja Hammock
Carmen Rios
Ceya Soto
Sng Maotgoes
Emmanuel Martinez
Luz Martinez
Angelica Martinez
Jesus Martinez
Ignacio Martinez
Patricia Martinez
Gesna Branch
Harold Branch
Jani Branch
Jim Sawyer
Pam Miller
Buck Larson
Ray King
Sofia Kennedy
Tanya Kandy
Abel Rios
Maria Rios
Rudy Rios
Christopher Rios
Pat Meinhold
James Meinhold
Dan Blackson
June Blackson
Maria A. Soto
Ms. Kinley
Drebin
Cleo

Sempra Staff/Consultants
Joe Rowley
Marty Swartz
Mark Haarer
David Yost

Cecil Sterling
Art Larson
Kelley Prasser
Peter Mock

JohnReyna
Mike Sullivan
Ron Ober
Bill Collins

*Represented by staff



ATTACHMENT H

COMMUNITY OPEN HOUSE

Dear Neighbors:

For the past few months some area residents have been meeting with Sempra Energy Resources to discuss
its plans to develop a state-of-the-art natural gas fired electric generating station next to the Palo Verde
Nuclear facility.

Because Sempras representatives have not had an opportunity to meet many of the local people from the
Tonopah area, they are going to hold a Community Open House that will provide citizens an opportunity to
have their questions about the proposed station answered on a one-to-one basis. To this end, Sempra
Energy Resources has scheduled the following event:

What:
Where :

When:

Mesquite Power Open House
Ruth Fisher Elementary SchooVCafeteria
38201 W. Indian School Road
Tonopah
Saturday, April 8, 2000 10:00 a.n1. to 2:00 p.m.

Coffee and Danish will be served in the morning, followed by a BBQ with hamburgers and hot dogs from
11:30 a.m. to closing. At this event, SeMpra will help to raise money for the Fourth of July Fireworks
Celebration, as well as Ruth Fisher School extra-curricular activities.

As members of the advisory group working with Sempra, we are joining with company representatives in
inviting you to attend this event. If you cannot join us on April 8"', please feel free to call John Reyna, a
local Sempra representative, at 602-284-6119. He will be happy to answer your questions.

Sincerely,

Stan Ashby
Martina Chaffer
Barbara Downing
Ron Fletcher
Carter Gable
Ginger Hammock
Jan Hauk

Doris Heisler
Lyle King
Patty Kuhn
Bill Lanford
Buck Larson
Chris Larson
Jackie Meek
Les Meredith

Pam Miller
Neil Peters
Ron Sattelmaier
Cheryl Sawyer
Aracelia Soto
Donna Stages
Jim Thoreson
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ATTACHMENT I

Mesquite Power Open House
Tonopah, Arizona l April 8. 2000

Donald Page
Bob Hathaway
Elmer Sisk
Marita Lowell
Cindy Buckner
Carl Karstetter
Doris Heisler
Evelyn Wainwright
Rob Ash
Aaron Barnes
Chris Larson
Bob Morell
Claire Els fer
Charlie Marks
Gayle Thompson
Ron Sattelmaier
Ron Fletcher
Madeline LaMont
Jim LeForce
Jackie Meck

Donald M. Sally
Percival "Mark" Lowell, Jr.
Celia Sask
Lori Carter
Benjamin Dean
Franky Dean
Ruben Jimenez
Toni Klich
Maggie Ash
Ed Chapman
Carter Gable
Ron Horvath
Donna Staggs
Neil Peters
Mark Dryscoll
Vicky Sattelmaier
Allan Gustavson
Robert G. Regenos
R. Terral
Rex Miller

Pat Hathaway
John Tradifid
Linda Remington
Kelly Karsteller
Jessica Zatcoff
Nancy Dean
Frank Wainwright
Jane Klich
Fran Barnes
J.E. Gaune
Pam Miller
Tom Martin
Kathy Parker
Glenn Archer
Sheryl Dryscoll
Hiedi Kelten
Dave LaMont
Gerald E. High
Celia Cameron

Sempra StaH I Consultants

Joe Rowley
Marty Swartz
Cecil Sterling
Kelly Prasser
Lloyd Brown
Mike Sullivan
Peter Mock
John Reyna
John Kaites

r



rf
Y* I ' 9 4""=P "WE," . 4 4 | * .r

al'
9 ..r

¢ 1 4: .,4..<. 4J.I
1»n 1

I E91 an

1-

1: -a
a

.fr .r ¢
¢'f:~vi*'4~*

4
"~.

a la l  ' l l $4
_*if _Qr' *. , » * go

1\'l'ij'p*Iication"'for Cerji1i@'§
q_[*Envi[*.onme,nt'3l:'»1Com 8.fj*B'ilj._Iye»

4 .
>-.z.¢ » .- Il ...f i-.-F.. -*J* 8"&4. l° .:~' .ine .

"4 * 48882 a.5".. 4  4 ' lHh45ni>,i£%.v-.¢5-.4 'EA 1

Mesquite Generating Station
r WV

-

*Ir* *..**'L:..'9?.§*£*-*'* -I* *~

'1=r'-f*4IF-*Y 'aw' 4. ~».-4
5 3 1 *

I- *. "' .
Mesquite Pbwen LLCI ',

41
we
1

U A-  -

*nm

4 Y"

.=>7;44 8 ~.
4-#.¢4¢- 3-sc .-

-zu-

Lm. 0 *
4 I l I

k ag/4, . y:r;;"*'
*nl-

ll\| n..
\ 9. 1

4 J.
. . . 1 _

- " .nr w t "of'».:

4 4

-T54 4.

"s"
56' lb

_,a;.,,..

1+

.
I A _p

a
4.

4

b r

r

sh-¢1¢-Q#
z

'$\»vAI Y  e t ! :** 1 ,.~_,g

.11-19194

.Rf

at.

as



Prevention of Significant Deterioration
And Title v Air Permit Application

For The

Mesquite Generating Station

Submitted By
Mesquite Power, LLC

Prepared By

Black & Veatch

February 2000



Contents

COMPLIANCE CERTIFICATION

EXECUTIVE SUMMARY.. ES-1

1.0 PROPOSED PROJECT
FACILITY LOCATION AND SITE DESCRIPTION..

PROCESS DESCRIPTION
1.1
1.2

.1-1

.1-1

.1-4

2.0 EQUIPMENT AND FACILITIES......
2.1 EQUIPMENT LIST. .
2.2 BUILDINGS AND STRUCTURES .

.2-1

.2-1

.2-2

3.0 APPLICABLE REQUIREMENTS....
3.1 FEDERAL APPLICABLE REQUIREMENTS .
3.1.1 PREVENTION OF SIGNIFICANT DETERIORATION..
3.1.2 CHEMICAL ACCIDENT PREVENTION PROVISIONS..
3.1.3 STATE OPERATING PERMIT PROGRAM 1
3.1.4 ACID RAIN PERMIT PROGRAM .

3.1.5 COMPLIANCE ASSURANCE MONITORING..
3.2 STATE APPLICABLE REQUIREMENTS 1
3.3 LOCAL APPLICABLE REQUIREMENTS ..
3.4 INSIGNIFICANT AND TRIVIAL ACTIVITIES..

.3-1

. 3- 1

. 3- 1

. 3-1

. 3-4

. 3-4

. 3-4

, 3-4

, 3-5

, 3-7

4.0 .4-1
.4-1
.4-1
.4-2
.4-4
.4-5

4.1.3
4.2
4.3

. 4-5

. 4-5

. 4-5

. 4-7
4.4

EMISSION CALCULATION..
4.1 PROJECT EMISSIONS..

4.1.1 COMBUSTION TURBINE/HRSG DUCT BURNER EMISSIONS....
4.1.1 .1 STARTUP EMISSIONS.. ,
4.1.1 .2 HOURLY EMISSIONS o
4.1.1 .3 ANNUAL EMISSIONS..
4.1.2 EMERGENCY DIESEL FIREWATER PUMP ENGINE

POTENTIAL TO EMIT...
COOLING TOWER POTENTIAL TO EMIT .

OTHER SOURCE OF EMISSIONS... an
MAXIMUM FACILITY POTENTIAL TO EMIT .
PSD APPLICABILITY AND PROJECT'S POTENTIAL TO
EMIT EMISSIONS........ .4-7

5.0 BEST AVAILABLE CONTROL TECHNOLOGY..

5.1
5.2

INTRODUCTION..
COMBUSTION TURBINE BACT ANALYSIS..

.5-1

.5-1

.5-1

021100 TC-1



Contents (Continued)

5.2.1

5.2.1 .1

5.2.1 .2

5.2.1 .3

5.2.2

5.2.2.1

5 .2 .2 .2

5.2.2.3

5.2.3

5.2.4

5.2.4.1

5.2.4.2

5.2.5

5 .3

5.3.1

5.3.1 .1

5.3.1 .2

5.3.2

5.3.3

5.3.4

5.4

5 .5

COMBUSTION TURBINE NOt BACT ANALYSIS..
BACT/LAER CLEARINGHOUSE REVIEWS -
ALTERNATIVE NOt EMISSION REDUCTION SYSTEMS..

CONCLUSIONS..
COMBUSTION TURBINE CO BACT ANALYSIS u
ALTERNATIVE CO EMISSION REDUCTION SYSTEMS .
EVALUATION OF FEASIBLE TECHNOLOGIES..

CONCLUSIONS..
COMBUSTION TURBINE PM10 EMISSIONS CONTROL..
COMBUSTION TURBINE VOC BACT ANALYSIS .
ALTERNATIVE VOC EMISSION REDUCTION SYSTEMS..

CONCLUSIONS..
COMBUSTION TURBINE SON BACT ANALYSIS .
EMERGENCY DIESEL-FIRE PUMP BACT ANALYSIS .
NOt EMISSION CONTROL .
ALTERNATIVE NOt EMISSION REDUCTION SYSTEMS..
CONCLUSIONS..
CO AND VOC EMISSION CONTROL BACT ANALYSIS .
PM1<> EMISSION CONTROL BACT ANALYSIS..
SON EMISSION CONTROL BACT ANALYSIS .
COOLING TOWER BACT ANALYSIS..
SUMMARY..

. 5-4

. 5-4

. 5-4

. 5-14

. 5-14

. 5-14

. 5-15

n 5-22

. 5-22

. 5-23

. 5-23

. 5-24

. 5-24

. 5-24

. 5-26

. 5-25

. 5-27

. 5-27

. 5-28

. 5-28

. 5-29

. 5-29

6.0 AIR
6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5

6.3.6
6.4
6.4.1

.6-1

.6-1

.6-2

.6-2

.6-2

.6-2

.e-4

.6-4

.6-4

.6-11

.6-11

6.4.2

QUALITY IMPACT ANALYSIS .
SUMMARY OF FlnDlnGs.,
MODEL SELECTION .
MODEL INPUT AND OPTIONS I
MODEL INPUT SOURCE PARAMETERS .

LAND USE DISPERSION COEFFICIENT DETERMINATION..
GEP STACK HEIGHT DETERMINATION .
MODEL DEFAULTS..
RECEPTOR LOCATIONS..

METEOROLOGICAL DATA .

MODEL RESULTS..
COMPARISON TO PSD CLASS II SIGNIFICANT IMPACT
LEVELS AND PRECONSTRUCTION MONITORING
REQUIREMENTS .
STARTUP EMISSIONS ANALYSIS .

.6-11

.6-15

021100 TC-2



Contents (Continued)

6.5

6.5.1

6.5.2

6.6

6.6.1

6.6.2

6.6.3

6.6.4

6.6.5

6.7

6.7.1

6.7.2

6.7.3

6.8

6.8.1

6.8.2

6.8.3

6.8.4

6.8.4.1

6.8.4.2

6.8.4.3

6.8.4.4

6.8.5

6.8.6

SIGNIFICANT IMPACT AREA AND EMISSION INVENTORY
DETERMINATION .
SIGNIFICANT IMPACT AREAS 1

EMISSION INVENTORY OF NEARBY SOURCES .

NAAQS ANALYSIS..
EXISTING SOURCES..
BACKGROUND CONCENTRATIONS 4

RECEPTOR LOCATIONS..
MODELING METHODOLOGY..
RESULTS n
PSD CLASS II INCREMENT ANALYSIS..
SOURCE INVENTORY..
INCREMENT ANALYSIS METHODOLOGY..
CONCLUSION .
ADDITIONAL IMPACT ANALYSES .
NONATTAINMENT AREAS NEAR THE PROJECT..
COMMERCIAL, RESIDENTIAL, AND INDUSTRIAL GROWTH
SOILS AND VEGETATION .

CLASS II SENSITIVE AREA IMPACT ANALYSIS..
VISIBILITY .
VISUAL IMPAIRMENT MODELING RESULTS..

CLASS II GROUNDLEVEL IMPACT MODELING RESULTS
NITRATE DEPOSITION ANALYSIS..

CLASS I AREA AIR QUALITY IMPACT ANALYSIS ,
HAZARDOUS AIR POLLUTANTS ANALYSIS .

. 6-16

. 6-16

. 6-19

.6-19

. 6-19

.6-19

. 6-24

. 6-24

. 6-24

. 6-26

. 6-26

. 6-26

. 6-26

. 6-29

. 6-29

. 6-29

. 6-34

. 6-34

. 6-34

. 6-43

1.. 6-45

. 6-45

. 6-49

. 6-49

7.0 COMPLIANCE PLAN
PERMIT SHIELD..
PERFORMANCE TEST METHODS..

.7-1

.7-1

.7-1
7.1
7.3

APPENDIXA
APPENDIX BI
APPENDIX B2

APPENDIX C
APPENDIX D
APPENDIX E

SITE ARRANGEMENT DRAWING
MARICOPA COUNTY SIP-APPROVED REGULATIONS
MARICOPA COUNTY AIR POLLUTION CONTROL
REGULATIONS
PERFORMANCE DATA
DRAFT ACID RAIN PERMIT APPLICATION FORMS

MESQUITE POWER, LLC, MESQUITE GENERATING STATION
AMBIENT AIR QUALITY IMPACT ANALYSIS WORKPLAN

BPIP OUTPUT FILEAPPENDIX F

021100 TC-3



Contents (Continued)

APPENDIX G
APPENDIX H
APPENDIX I
APPENDIXJ

AAQIA MODELING RESULTS
NAAQS PREDICTED IMPACTS
INCREMENT MODELING RESULTS
ADDITIONAL IMPACT ANALYSIS

Tables

Table 3-1
Table 3-2

.. 3-2

Table 4-1

Table 4-2
Table 4-3
Table 5-1
Table 5-2

. 4-3

. 4-6

. 4-8

.. 5-3

Table 5-3a
Table 5-3b
Table 5-4a
Table 5-4b
Table 5-5

......5-16
.5-17
.5-18
.5-20
.5-21

. 5-25
Table 6-1

Table 6-2
Table 6-3
Table 6-4
Table 6-5

...6-3
.6-5
.6-7

.6-10

Table 6-6
Table 6-7
Table 6-8

Federal Applicable Requirements ..
Summary Listing of Typical insignificant Activities Expected at the
Facility Based on the December 16, 1999, DRAFT Appendix D List
Combustion Turbine/Duct Burners Air Pollutant Emissions
Summary .-
Emergency Diesel Firewater Pump..
Project Potential to Emit and PSD Applicability ..
Project Economic Evaluation Criteria ..
Estimated CO Emissions From Alternate Control Technologies
Per CT/Duct Burner Unit
CO Reduction System Capital Cost Per GE UFA Unit..
CO Reduction System Capital Cost Per SW 501 F Unit..
CO Reduction System Annual Cost Per GE UFA Unit..
CO ReductiOn System Annual Cost Per SW 501 F Unit..
Estimated VOC Emissions From Alternate Control Technologies
Per CT
Summary of Combustion Turbine/HRSG Parameters and
Emission Rates Used in the AAQIA .
Structures Included in the BPlP Analysis ..
Emission Points Included in the BPIP Analysis ..
Results of BPIP GEP Analysis
Comparison of Maximum Predicted Project Impacts with the
PSD Class ll Significant Impact Levels and the PSD De Minims
Monitoring Levels.. .
CO Startup Emissions and Impacts .
EPA Designated Significant Impact Levels ..
Emission Inventory of Nearby Sources for NAAQS Modeling

.6-14
...6-17

.6-18

A I I loa1ooaolo11u1oaala1oI1aaunnsa

Table 6-9

Table 6-10
Table 6-11
Table 6-12
Table 6-13

Representative Ambient Background Monitoring Data..

Comparison of NO, and PM10 with NAAQS..
PSD Class ll increments for NO, and PM1o .
Results of PSD Class ll Increment Analysis..
Maximum Predicted Impacts on Nonattainment Areas..

.6-20

.6-23

.6-25

.6-27

.6-28

.6-32

021100 TC-4



Contents (Continued)
Tables (Continued)

Table 6-14
Table 6-15

Table 6-16
Table 6-17
Table 6-18

.6-33

.6-37

.6-40

.6-47

Table e-19
Table 6-20

.6-48

.6-51

Table 6-21
Table 7-1
Table 7-2

Comparison of Maximum Impacts to NAAQS..
VISCREEN Level 1 Model Inputs..
VISCREEN Level 2 Model Inputs..
Class ll Groundlevel Impacts Increment Modeling Results..
Nitrate Concentration and Deposition Impacts onto Class ll
VI/ildemess Areas and Gila Bend and Gila River
Indian Reservations _
Class I SIL Modeling Results ..

Hazardous Air Pollutants Analysis Emission Factors and
Total Emissions .
Hazardous Air Pollutants Modeling Results and AAAQGs ..
Compliance Plan..
Performance Test Methods..

.6-52

.6-53
. 7-2
. 7-5

Figures

Figure 1-1

Figure 1-2
Figure 1-3
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10

Area Map ..
Plant Site ..
Process Flow Diagram..
Buildings and Structures Included in the BPIP Analysis ..
Emission Points Included in the Analysis ..
Receptor Grid and Project Location ..
Receptor Locations for the PM1o PSD Class ll SlLs Modeling..
Vlad Rose, Topography, and Ozone Nonattainment Area..
Nonattainment Receptors and the Project Location .
Class I and Class ll Sensitive Area Locations ..
Signal Mountain Sun Angle Geometry ..
Receptors Located at the Class II Sensitive Areas..
Class I Receptor Locations ..

. 1-2

. 1-3

. 1-5

.6-8

.6-9
.6-12
.6-13
.6-30
.6-31
.6-35
.6-44
.6-46
.6-50

021100 TC-5



S Ever "̀I empra by
' Resou ices

p
101 Ash Street

San Diego, CA 92101-3017

Sempra Energy Resources
101 Ash Street
San Diego, CA 92101-3017

Certification of Truth, Accuracy, and Completeness

I, Cecil D. Sterling, as Responsible Official for the Mesquite Power, Mesquite Project,
pursuant to Maricopa County Air Pollution Control Rule 210, Section 301.7, certify that
based on information and belief formed after reasonable inquiry, the statements and
information contained within this application, the Prevention ofSigny'icant Deterioration
ad Title VAir Permit Application for the Mesquite Power LLC, Mesquite Project are
true, accurate, and complete.

In addition, I certify that;

• This facility is in compliance with all of the applicable requirements set forth in
Section 3 of this Application.

The methods used for determining compliance with these requirements included site
observa t ions ,  r ecords  r eview,  and monitor ing,  r ecord keeping and r epor t ing
requirements and test methods specified in the requirements set forth in Section 7 of
this application,

• This facility will submit compliance certifications annually, or more frequently if
specified by underlying applicable requirements or by Maricopa County,

This facility is in compliance with adj currently applicable enhanced monitoring and
compliance certification requestiments,

• An acid rain permit application will be prepared and submitted (a draft of this
application is included in Appendix D of this application).

Date: ~,,2//// ( i d .4 44
Cecil D. Ster in
Permitting Manager
Sempra Energy Resources

Sempra Energy Resources is not the same company as the utility, SDG8E or SoCalGas, and Sempra Energy
Resource sis not regulated by the California Public Utilities Commission.



EXECUTIVE SUMMARY

This Prevention of Significant Deterioration (PSD) and Title V Air Permit
Application contains the information necessary, and details the analyses performed to
support the proposed Mesquite Power, LLC, Mesquite Generating Station. The

proposed project would consist of four (4) General Electric UFA or Westinghouse 501 F
combustion turbines (CTs) driving electrical generators. These CTs will be operating in
a combined cycle mode of operation, routing their exhaust through heat recovery steam
generators (HRS Gs). Steam formed in the four HRS Gs will be routed through two

steam turbines to generate additional electricity. Duct firing will be used in the HRSG to
generate additional heat, as needed. The CTs are rated at approximately
170 megawatts (MW) each, and the two steam turbines are rated at approximately
300 MW each. The facility will provide approximately 1,000 MW of electricity to the grid
for sale on the open market. The location of the proposed project is in western Maricopa
County, near Arlington, Arizona.

The proposed facility will be classified as a major stationary source and will be
subject to the PSD program, and the need to obtain a Title v operating permit. Under
the PSD rules, all PSD regulated pollutants emitted by the proposed facility must be
compared to the PSD significant emission levels in order to determine applicability to
PSD review. The required PSD analyses were conducted for each of these regulated
pollutants. Included, as part of the PSD application, is a Best Available Control
Technology (BACT) analysis, an ambient air quality impact analysis (AAQIA), and an
additional impact analysis (AlA).

The AAQIA demonstrates that emissions of nitrogen dioxide (NO2). carbon
monoxide (CO), and particulate matter with a diameter of less than or equal to ten
microns (PM1o) are emitted in significant quantities. Based on the air dispersion
modeling analysis perfumed for this application, these emissions will not cause or
contribute to a violation of the National Ambient Air Quality Standards, or consume the
available PSD increment for NO; or PM10-

The BACT analysis demonstrates that the proposed pollution controls meet or
exceed the criteria set by BACT. The AlA shows that operation of the proposed facility
will not cause a significant impairment to visibility or have a detrimental impact on

surrounding soils and vegetation.
Because a specific combustion turbine vendor (GE or Westinghouse) has not yet

been selected for this project, emissions from both types of CTs have been evaluated
throughout this document and are presented as alterative operating scenarios. The

facility may be constructed using either of these CTs.

021100 ES-1



MARICOPA COUNTY
ENVIRONMENTAL SERVICES DEPARTMENT
DIVISION OF AIR POLLUTION CONTROL

1001 N. Central Ave., Ste 201
Phoenix, AZ 85004

(602) 506-6010

STANDARD PERMIT APPLICATION FORM Internet Copy
(As required by A,R.S. §49-480, and Chapters. Article a, Arizona Administrative Code)

Permit to be issued to: (Business license name of organization that is to receive permit)

Mesquite Generating Station

92101

3.

4.

Sal'Ile

Mesqui te.Rower ,LLC

Mailing Address: lm Ash Street

City: San m ego State: PA ZIP:

Plant Name (if different from item #1 above):

Name (or names) of Owner or Operator:

Phone:(61 9- 696-/-/455

Name of Owner's Agent:

Phone: rat m a¢m_9Q/in

Plant/Site Manager or Contact Person:Martv c..flam"rzf C¢=r~'i 1 n 9fnv1 ap8

C e c i l  S t e r l i n g

Phone:(a1mr,oA-9cw.q/ (619)696-2940

Proposed Equipment/Plant Location Address: See :-I.tr3r'hr>rI

City: County: MARICOPA ZIP:

Indian Reservation (if applicable): NA

SedionHownship/Range: section 15, Tm-mhin 1 8eutb,° 4I1° °  fl vo¢==r n~F

Latitude:~.33° -m'./,g"Longitude:113° fm'4g"Elevation: sao ft.

General Nature of Business: _El&CL:.;i.c liowatcflaneration

ftp C113
River Base and Merdian

and Salt

491 1

E Individual Owner [_] Partnership

Standard Industrial Classification Code:

Type of Organization: [21 Corporation

El Government Entity (Government Facility Code:

[ll Other:

)

10.

11.

12.

Permit Application Basis: x New Source El Revision Cl Renewal of Existing Permit

Cl Portable Source l] General Permit (Check all that apply)

For renewal or modification, include existing permit number: NA

Date of Commencement of Construction or Modification:02/01 /2001

Is any of the equipment to be leased to another individ al or entity? 9 s

Signature of Responsible Official of Organization \ I

V i c e  P r e s i d e n t  -  P r o j e c t  D e v e l o p m e n t

.Trmsenll H. Rowley

Phone Number: (619) 696-4455

Official Title of Signer:

Typed or Printed Name of Signer:

Date: 01 I26/2001.1

ADEQ/OAQ/100b Marioopa County Appendix.B 10/28/93 Page 1 of 2

2.

6.

5.

7.

8.

1.

9.

B-7

I L
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1.0 PROPOSED PROJECT

The proposed Mesquite Generating Station will consist of a natural gas-fired
combined cycle power plant and associated linear facilities. The project will have a
nominal electrical output of 1,000 MW, and commercial operation is planned for the

summer of 2003. The combined cycle power plant will be fueled exclusively with natural
gas. The natural gas for the project will be supplied from existing El Paso pipelines,
which are located 3 to 4 miles southwest of the plant site. The project includes a new
230 kV switchyard and 500 kV transformer for connection into the Palo Verde Nuclear
Generating Station's new satellite switchyard, which is to be located directly east of the
plant site. Water for the project will be well water pumped from a location approximately
2 miles west of the plant site. Wastewater from the project will be pumped to evaporation
ponds located on the plant site. The project owner and applicant submitting this applica-
tion is Mesquite Power, LLC.

1.1 FACILITY LOCATION AND SITE DESCRIPTION

The site for the Mesquite Generating Station is located in the unincorporated
community of Arlington, Arizona, in the county of Maricopa. The site is located approxi-
mately 40 miles west of Phoenix and approximately 8 miles south of Interstate 10.
Please refer to the general area map provided on Figure 1-1. The approximately
276 acre site is situated south of the existing Palo Verde nuclear generating station on a
400 acre parcel. The approximate coordinates of the Mesquite site are latitude 33°
20' north, longitude 112°  51' east. the approximate legal description of the site is, the
west half of Section 15, Township 1 South, Range 6 west of the Gila and Salt River base
and meridian, Maricopa County, Arizona, excepting the east half of the Northeast quarter
of the Northwest quarter of said Section 15.

Access to the site is via Elliot Road, which borders the site to the north. The
entire 276 acre site will be fenced. Figure 1-2 shows the specific location of the plant
site. The site contains few existing structures and consists of relatively flat topography
with relatively sparse desert vegetation. Surrounding land is primarily undeveloped.
The terrain slopes generally to the south and west. Elevations vary from approximately
893 MSL in the northeast comer of the property to 966 MSL in the southwest corner.
Excluding evaporation ponds or the adjacent substation, the improved portion of the
overall site is expected to cover approximately 40 acres of the 276 acre site, including

12 acres for a 230 kV to 500 kV switchyard. Additionally, two evaporation ponds are
expected to cover approximately 90 acres each.
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1.2 PROCESS DESCRIPTION

The Mesquite Generating Station will consist of two combined cycle power
blocks, each in a two-on-one configuration. Each of the two-on-one combined cycle
power blocks will consist of two combustion turbine generators (CTGs) equipped with
dry-low NO, burners, an inlet air filter, and an inlet air evaporative cooler, two heat
recovery steam generators (HRS Gs) equipped with duct burners, a selective catalytic
reduction (SCR) system, and an oxidizing catalyst system, a steam turbine generator
(STG), and associated auxiliary systems and equipment. Each power block will be
equipped with a 100 percent steam turbine bypass system, which will bypass steam to

the condenser during startup or in the event of a sudden load rejection. The steam
turbine bypass will not bypass the SCR or oxidizing catalyst.

Air flows through the inlet air filter, evaporative cooler, and associated inlet air
ductwork of each CTG and is then compressed in the CTG compressor section. At
times when power augmentation is employed, steam is injected at the CTG compressor
discharge. As a result, steam injection has no effect on CTG emissions and is solely for
the purpose of power augmentation. Natural gas fuel is injected into the combustor
section and ignited. The hot combustion gases expand through the CTG turbine section
to drive the entire CTG. The hot combustion gases exit the turbine section and enter an
HRSG dedicated to each CTG. Duct burners installed immediately upstream of each

HRSG are used to further heat the CTG exhaust gases at times when power
augmentation is employed.

In the HRS Gs, heat from the combustion gases is transferred to water pumped
into the HRSG pressure parts (economizers, evaporators, drums, etc.). The water is
converted to steam and is delivered to the STG. Steam leaving the STG enters a
surface condenser, gives up its latent heat to circulating water, and is condensed to a

liquid. The circulating water flows through a wet cooling tower where the heat is rejected
to the atmosphere, and the circulating water is then pumped back to the surface
condenser. Refer to the process flow diagram on Figure 1-3.

Each of the four CTGs generates approximately 170 MW at design ambient
conditions without employing power augmentation. With the duct burners out-of-service,
all of the steam exiting the HRS Gs is directed to the STGs, which each generate
approximately 170 MW at design ambient conditions. The overall gross output of the
power plant is approximately 1 ,000 MW at design ambient conditions.

Each of the four CTGs generates approximately 180 MW at design ambient

conditions while employing maximum power augmentation. Vvith the duct burners in
service, most of the steam exiting the HRS Gs is directed to the STG, which generates

approximately 290 MW at design ambient conditions. Steam not directed to the STG is
injected into the CTGs for power augmentation. The overall gross output of the power
plant with the duct burners in service and maximum power augmentation is

approximately 1,300 MW at design ambient conditions.
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2.0 EQUIPMENT AND FACILITIES

A list of this major equipment, buildings, and structures is provided below. This
includes all items identified on the site arrangement drawing provided in Appendix A and
other major equipment, systems, and structures.

2.1 EQUIPMENT LIST
• Four (4) Combustion Turbine Generating units (heat input of

approximately 1,630 to 1,730 mmBtu/h each at 73°  F) each containing the
following:

Inlet air filters and on-line filter cleaning system.

Inlet air evaporative coolers.

Dry-low NO, burners (heat input of approximately 540 to
590 mmBtu/h at 73°  F)-

Metal acoustical enclosures.

Fire detection and protection system.

Lubrication oil system.

Generator coolers.

Water wash skids (one per two CTGs).

Starting system, auxiliary power system, and control system.

Four (4) heat recovery steam generators, each containing the following:

Multipressure, natural circulation boiler with economizer,
evaporate and superheated sections.

integral deareator.

Duct burner .

SCR system.

- Oxidizing catalyst system.

Two (2) steam turbine generators, each containing the following:

Governor system.

Gland Steam System.

Lubrication oil system.

Generator coolers.

Two (2) water cooled condensers.

Two (2) mechanical draft cooling towers.

Four (4) 18 feet diameter (inside) 170 feet high stacks.

One (1) natural gas conditioning station.

Six (6) 13.8 kV/230 kV step-up transformers.

230 kV ring bus switchyard.

230 kV/500 kV step-up transformer.
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Electrical system for plant auxiliaries.

Emergency diesel-fire pump (348 BHP).

Continuous emissions monitoring (CEM) system.

Service and Instrumentation compressors.

2.2 BUILDINGS AND STRUCTURES

Control and administration building.

Water Treatment Building.

Circulation water treatment building.

Fire water pump house.

Raw water storage tank.

RT water storage tank.

Demineralized water storage tank.

Required fencing and access roads.
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3.0 APPLICABLE REQUIREMENTS

3.1 FEDERAL APPLICABLE REQUIREMENTS
Federal applicable requirements include those developed under the authority of

the Clean Air Act (CAA) and its amendments. Major programs considered in this review
include the Prevention of Significant Deterioration (pap) program (40 CFR 52.21), New
Source Performance Standards (NSPS) (40 CFR 60), the Title v Operating Permit
program (40 CFR 70), and the Acid Rain Permit program (40 CFR 72-75). A summary
of the applicable requirements under these programs is provided in Table 3-1 .

3.1.1 PREVENTION OF SIGNIFICANT DETERIORATION

The proposed facility will be classified as a major stationary source and will be
subject to the Prevention of Significant Deterioration (PSD) program and the need to
obtain a Title V operating permit. The PSD rules include applicable new source per-
formance standards (NSPS), referenced at 40 CFR 60, that will apply to the proposed

facility.
Subpart A of 40 CFR 60 contains general requirements and provisions applicable

to all emissions units regulated under an NSPS.
Subpart Da will apply to only the duct burner portion of the combined cycle

combustion turbine/duct burner emission unit. The affected units will comply with the
PM emissions limitation of 0.03 lb/mmBtu, and the opacity limitation 20 percent opacity
(40 CFR 60.42a). The affected units will also comply with the sulfur dioxide emissions
limitation of 0.20 lb/mmBtu (40 CFR 60.43a), and the nitrogen oxides emissions
limitations of 0.20 lb/mmBtu and 1.6 lb/Mw-h, and a minimum 25 percent reduction of
potential nitrogen oxides emissions, based on a 30 day rolling average (40 CFR 60.44a).
A continuous monitoring system for monitoring NOt, as well as either oxygen or carbon
dioxide content of the flue gas (40 CFR 60.47a). A performance test required under
40 CFR 60.8, as well as within this Subpart, must be performed using the methods
identified in Appendix A of 40 CFR 60, as well as within 40 CFR 60.48a.

Subpart GG applies to the combustion turbines and includes emission standards
for NOt and SON (40 CFR 60.332 and 40 CFR 60.333). Additional requirements exist for
monitoring (40 CFR 60.334) and testing of the emission units (40 CFR 60.335).

3.1.2 CHEMICAL ACCIDENT PREVENTION PROVISIONS

Facilities that store or use hazardous chemicals listed under this Subpart (40 CFR

68) are required to assess the risk and identify the consequences of a spill or release of
these hazardous materials. Ammonia is utilized by the SCR emissions control system and
is a listed hazardous material. A risk assessment and risk management plan (RMP) will

need to be prepared for this facility prior to the introduction of ammonia to the site because
the ammonia will be stored in quantities exceeding the threshold quantity.

021100 3-1



Table 3-1
Federal Applicable Requirements

Citation Description/Summary

40 CFR 52.21

40 CFR 60

Subpart A

Subpart Da

Subpart GG

40 CFR 64

40 CFR 68

40 CFR 70

40 CFR 72

Subpart A

Subpart B

Subpart C

Subpart D

Subpart H

Subpart I

Appendix A

Appendix B

Appendix C

Appendix D

40 CFR 73

Subpart A

Subpart B

Subpart C

Subpart D

Subpart E

Prevention of Significant Deterioration

New Source Performance Standards

General Provisions

Standards of Performance for Electric Utility Steam
Generating Units for Which Construction is Commenced
After September 18, 1978

Standards of Performance for Stationary Gas Turbines

Compliance Assurance Monitoring

Chemical Accident Prevention Provisions

State Operating Permit Programs

Permits Regulation

Acid Rain Program General Provisions

Designated Representative

Acid Rain Permit Applications

Acid Rain Compliance Plan and Compliance Options

Permit Revisions

Compliance Certification

Methodology for Annualization of Emissions Limits

Methodology for Conversion of Emissions Limits

Annual 1985 Yearly SON Emissions Calculation

Calculation of Potential Electric Output Capacity

Sulfur Dioxide Allowance System

Background and Summary

Allowance Allocations

Allowance Tracking System

Allowance Transfers

Auctions, Direct Sales, and independent Power
Producers Written Guarantee

Duct burners

Title IV Acid Rain
Program

Comment
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Table 3-1 (Continued)
Federal Applicable Requirements

Citation Description/Summary Comment

40 CFR 75

Subpart A

Subpart B

Subpart C

Subpart D

Subpart E

Subpart F

Subpart G

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Appendix H

Appendix I

Appendix J

40 CFR 82

82.150

82.152

82.154

82.156

82.158

82.161

Continuous Emissions Monitoring

General

Monitoring Provisions

Operation and Maintenance Requirements

Missing Data Substitution Procedures

Alternative Monitoring Systems

Recordkeeping Requirements

Reporting Requirements

Specification and Test Procedures

Quality Assurance and Quality Control Procedures

Missing Data Estimation Procedures

Optional SON Emissions Data Protocol For Gas-Fired
and Oil-Fired Units

Optional NO, Emissions Estimation Protocol For Gas-
Fired Peaking Units and Oil-Fired Peaking Units

Conversion Procedures

Determination of CON Emissions

Revised Traceability Protocol No. 1

Optional F Factor/Fuel Flow Method

Compliance Dates For Revised Recordkeeping
Requirements and Missing Data Procedures

Protection Of Stratospheric Ozone

Purpose and Scope

Definitions

Prohibitions

Required practices

Standards for recycling and recovery equipment

Technician certification

W

\1
l

I

I

K

i

I
I
I
I
I

I

i
I
I

i

I

I

I
I

Note: Each Part, Subpart, or Section listed above may be assumed to contain requirements
applicable to this Facility. Other Parts, Subparts, or Sections not listed are applicable
to this Facility.
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3_1 .3 STATE OPERATING PERMIT PROGRAM

Under Subpart 40 CFR 70, because the proposed facility is classified as a major
source for the purposes of the Title v program, the facility will be required to obtain an
operating pem'iit. The facility, through the submittal of this permit application, will comply
with the requirements of this regulation.

3.1.4 ACID RAIN PERMIT PROGRAM

The Title IV Acid Rain Permit requirements are included in 40 CFR 72-75. These
regulations are designed to control emissions of SON and NOt from large fossil fuel fired
utility sources. The combustion sources proposed for this facility will be subject to the Add
Rain Permit Program. The requirements of this program include the identification of a

Designated Representative and the submittal of an Add Rain Permit application. A draft of
the permit application is included as an appendix to this document.

The Add Rain Permit will require monitoring of SO2, CO2, and NOt. The facility will

comply with all applicable requirements of these rules, and will install, maintain and operate

the required monitoring systems, or acceptable alternate monitoring systems in the case of

SON, as allowed in Appendix D of Part 75.

3.1.5 COMPLIANCE ASSURANCE MONITORING

The Compliance Assurance Monitoring Rule (40 CFR 64) addresses monitoring for
certain emission units at major sources, in order to assure proper operation of air pollution
equipment and compliance with emissions limitations or standards.

The rule does not apply to sources regulated under a New Source Performance
Standard (NSPS) or the National Emission Standards for Hazardous Air Pollutants
(NESHAP) adopted after November 15, 1990. The emission units potentially subject to the
Compliance Assurance Monitoring Rule would consist of the combustion turbines, duct
burners, and cooling tower. Emissions of CO and NOt from the combustion turbines and
duct burners are limited by an active control device, and thus subject to the standard. They
will be exempt from the requirements of this rule, however, a continuous method of
compliance is specified in the part 70 operating permit issued for this facility. The cooling

tower PM emissions will be controlled by drift eliminators. The cooling tower source is,
therefore, not subject to the requirements of this rule.

3.2 STATE APPLICABLE REQUIREMENTS

While Maricopa County has been delegated full authority to administer and
enforce the air quality programs required under the Clean Air Act, there are several
"pass-through" Arizona SIP regulations that were reviewed for applicability to the
proposed facility. There were no specific state requirements found to apply to the
proposed facility.
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3.3 LOCAL APPLICABLE REQUIREMENTS

Maricopa County has been delegated full authority from the United States
Environmental Protection Agency, and authority under AR S 49-402, to enforce the air
quality programs required under the Clean Air Act. Their regulations are considered,
therefore, federally enforceable. Maricopa County SIP-approved regulations are
identified in Appendix B-1. These regulations have generally been supplemented by the
currently adopted rules, but are still considered the federally enforceable version.
Current Maricopa County Air Pollution Control Regulations are identified in Appen-

dix B-2. Some of the more significant provisions and requirements applicable to this
project include:

Rule 200 of Regulation II--Permits and Fees, describes the requirement
to obtain a permit. A Title V permit is required for any major source.
Provisions are identified for a request for accelerated permitting. Fees,
confidentiality issues, and selection of air dispersion models for air quality
impact analyses are also described.

Rule 210--Title V Permit Provisions, provides for the review of new Title V
sources through the issuance of Title v permits. Describes the
requirements of the Title v permit application and the "Standard Permit
Application Form."

Rule 240--Permits for New Major Sources and Major Modifications to

Existing Major Sources, describes the procedures for review of New
Major Sources requiring permits. Provides for the implementation of the
new source review (NSR) permit process. Major sources are defined,
significant ambient concentrations of specified pollutants are identified,
and the specific requirements for an air quality impact analysis are
described. The proposed facility will comply with all applicable
requirements of this rule, as contained in this permit application.

Rule 241--Permits for New Sources and Modifications to Existing Major
Sources, provides for control technology review of nonmajor sources
requiring permits. Requires the implementation of Best Available Control
Technology (BACT) or Reasonably Available Control Technology (RACT)
on affected sources. The cooling tower and emergency diesel firewater
pump will be subject to this rule. The required BACT analysis is provided
in Section 5.3 of this permit application.

Rule 245--Continuous Source Emissions Monitoring, describes con-
tinuous source emission monitoring requirements for fossil fuel-fired

generators. The CTs and duct burners are exempt from these provisions,
however, because the rule specifically exempts sources that are subject

to an NSPS and the monitoring requirements therein.
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Rule 270--Performance Tests, includes supportive data for good
maintenance and operating practices, performance test requirements,
and testing criteria of stationary sources.

Rule 300--Visible Emissions, describes standards for visible emissions
and opacity. Establishes a 20 percent opacity limitation, except for
periods of startup, shutdown, and malfunction. Provisions for compliance
monitoring using Method 9 are also provided.

Rule 310--Fugitive Dust Sources, establishes limits for the emissions of
particulate matter into the ambient air from any property, operation or
activity that may serve as an open fugitive dust source. This regulation is
designed to limit PM emissions from any fugitive dust source. A Dust
Control Plan describing the total area of land surface disturbed and the
proposed activities will be prepared prior to the start of construction of this
facility, as well as the proposed control measures, dust suppressants,
and/or specific surface treatments, and/or other control measures to be
employed at the facility.

Rule 320--0dors and Gaseous Air Contaminants, establishes limits for
the emissions of odors and other gaseous air contaminants into the
atmosphere. This regulation establishes limitations on sulfur dioxide and

nitrogen oxide emissions from electric power plants. The limitation of
0.2 Its/mmBtu of NOt emissions will apply to this facility. The sulfur
dioxide limit does not apply to gas fired facilities.

Rule 360--New Source Performance Standards, describes acceptable
design and performance criteria for specified new or modified emission
sources. Subpart Da will apply to only the duct burner portion of the

combined cycle combustion turbine/duct burner emission unit. Sub-
part GG will apply to the combustion turbines.

Rule 370--Hazardous Air Pollutants, describes emissions standards for
federally listed hazardous air pollutants. This facility is not currently
subject to any NESHAP or maximum achievable control technology

(MACT) requirement and is therefore, not currently subject to this rule.

Rule 371--Acid Rain, incorporates by reference the Acid Rain federal
regulations in order to obtain delegated authority to enforce portions of

the Clean Air Act Amendments of 1990 (CAAA). The generating units
proposed for this facility will be subject the provisions of this rule. A
DRAFT Acid Rain Permit application is included in Appendix C of this

permit application.
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3.4 INSIGNIFICANT AND TRIVIAL ACTIVITIES

A draft list of insignificant activities was developed for the proposed project based
on the draft Maricopa County Appendix D List of insignificant Activities dated December
16, 1999. This list is provided in Table 3-2.

Trivial activities, as defined in the draft Maricopa County Appendix E List of trivial
activities, will also occur at the proposed Facility. in accordance with the guidance in
that document, a Title V source is not required to list these activities in the permit
application. These trivial activities generally include activities that emit no regulated
pollutant and have no applicable requirements. Trivial activities include such items as,

analyzer vents, office air conditioning units, consumer use of office equipment and
products, bathroom vents, plant maintenance and upkeep activities, maintenance shop
activities, demineralizer tanks and vents, lubricating system vents, boiler water
treatment, oxygen scavenging of water, natural gas regulator vents, and any other
activity approved by the Control Officer and Administrator of the USEPA.
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Table 3-2
Summary Listing of Typical insignificant Activities Expected at the Facility

Based on the December 16, 1999, DRAFT Appendix D List

Water treatment and storage for use as process water and in cooling systems and
cooling towers.

Unheated storage tanks containing aqueous acid or caustic solutions that have minimal
fumes that would not emit HAPs.

Nonquantifiable insignificant Activities

Roadways:

Construction, repair, and maintenance activities.

Fugitive dust from mobile equipment.

Water and Wastewater Treatment and Storage:

Wastewater neutralization treatment and tank storage.

Chemical storage associated with water and wastewater treatment.

Miseellaneous Activities:

Air conditioning and cooling equipment.

Transferring chemicals.

Power generation unit gas vents including lube oil extractor vents, and mist eliminator
vents.

Quantifiable insignificant Activities:

Use of handheld aerosol cans.

Solvent cleaning equipment.

Unheated cleaning or coating equipment that does not include control enclosures.

Laboratories and pilot plants.

Laboratory equipment used exclusively for physical, biological, or chemical analysis.

Storage and Distribution:

Chemical or petroleum storage tanks or containers 250 gallons or less.

Any emission unit, operation, or activity that handles or stores a liquid with a vapor
pressure less than 1.5 psi.

4 n

Any stationary gasoline dispensing operation less than 60,000 gallons of gasoline
annually.

1
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Table 3-2 (Continued)
Summary Listing of Typical insignificant Activities Expected at the Facility

Based on the December 16, 1999, DRAFT Appendix D List

Nonquantifiable Insignificant Activities

Miscellaneous Activities:

Acetylene, butane, and propane torches.

Any other activity not otherwise subject to an applicable requirement, as approved by
the Control Officer and the Administer of the USEPA, because of its size or production
rate.

From the ADEQ Rules:

Landscaping, building maintenance, or janitorial activities.

Gasoline storage tanks less than 10,000 gallons.

Diesel and fuel oil storage tanks less than 40,000 gallons.

\
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4.0 EMISSION CALCULATION

4.1 PROJECT EMISSIONS

•

•

•

Emissions from the Project will be generated from the following emissions units:

Four combustion turbines/HRSGs with duct burners.

One diesel firewater pump engine.

Two mechanical draft cooling towers.

4.1.1 COMBUSTION TURBINE/HRSG DUCT BURNER EMISSIONS

CTG emissions are based on manufacturer's provided performance data, for
each range of load condition and operating temperature, except for SO2. Twenty
operating scenarios were evaluated for each turbine make (GE and Westinghouse) to
arrive at an operating envelope that represents worst case emissions for each unit.
These data and worst case emissions calculations are shown in Appendix C. These
scenarios include Performance data for the combustion turbines and HRSG duct burners

at ambient air temperatures of 17°  F, 59°  F, 73°  F, and 122°  F. These temperatures were
selected based on historical (30 to 60 years) meteorological data from Phoenix, Arizona.
An ambient temperature of 17°  F represents the lowest measured site temperature and
corresponds to the highest heat input rate. An ambient temperature of 59°  F is included
as an lS0-condition for comparison purposes. An ambient temperature of 73°  F
corresponds to the average annual site temperature, this temperature is representative
Of the average heat input rate. An ambient temperature of 122°  F represents the highest
measured site temperature. This temperature corresponds to the lowest heat input rate
for each turbine, resulting in the maximum required duct firing rates to maintain the
desired plant electrical output. This is achieved with the evaporative coolers timed on
and steam injection for power augmentation.

SON emission calculations are based on a fuel sulfur content of
0.30 grains/100 SCF and an assumed lower heating value of 20,558 Btu/lb (AP-42,
Volume i, Fifth Edition).

All particulate matter was conservatively assumed to have an aerodynamic
diameter less than 10 microns and referred to as PM10 for all applicable standards.
Particulate Matter emissions include estimates of all suspended particulates of all sizes,
including back-half condensables in the form of sulfuric acid (H2SO4) mist and
ammonium sulfate particulates. Most of the HzSO4 in the flue gas will form ammonium
sulfates and will be emitted as PM10, reducing sulfuric acid mist below significance

levels.
The proposed combustion turbine/HRSGs will be operated in combined cycle

mode up to a maximum of 8,760 hours per year. Supplemental heat (duct firing), inlet

air foggers, and steam injection will occur as needed during full load operation. Based
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on these considerations, at an average annual ambient temperature of 73°  F, the per

CTG and total CTG potential to emit is presented in Table 4-1.

4.1.1.1 STARTUP EMISSIONS

Startup emissions will result from operation of the combustion turbines only.
Duct firing and steam injection for power augmentation occurs only at full load, and will
not occur during startup or shutdown. Typically, emissions of VOC, S02, and PM1¢, are
directly related to the firing rate and will be lower during low load and startup/shutdown

operation. Emission rates of these pollutants will therefore be higher at the already
evaluated full load PTE. Therefore, only emissions of CO and NO, will be discussed
further.

Startup emissions were evaluated for a worst case period of up to 4 hours in
duration. Startup emissions of NO, were conservatively calculated assuming a 33 per-

cent control of the worst case CT emissions (17°  F) at low load (50 percent of load for
the GE Frame UFA and 70 percent of load for the Westinghouse 501 FD CT) for a 4 hour
startup period. CO startup emissions were estimated based on 0 percent control of the

worst case CT emissions (17°  F) at low load for a 4 hour startup period.
Estimated hourly NO, emissions during startup are 26.1 lb/h for the GE Frame

UFA and 88.2 lb/h for the Westinghouse 501 F combustion turbine. These can be
compared to the normal full load emission rates of 21 .1 lb/h for the GE Frame UFA and
22.5 lb/h for the Westinghouse 501 F combustion turbine. While these startup emission
rates are somewhat higher than the full load emission rate, it should be noted that this is
because the CT and the associated emission control system (the SCR) had been
previously shut down. This period of no emissions should be considered in evaluating
actual startup emissions. This would significantly lower overall startup emissions to
levels below the full load emission rate for either type of CTs. In order to provide a
conservative estimate of the 24 hour average emission rate of NO, during startup, the

4 hour startup emission rate for each combustion turbine was averaged with the
corresponding full load emission rate for each CT. For the GE Frame UFA, this can be
calculated as:

((26.1 1b/h x 4 hours) + (21 .1 Ibo x 20 h<>ur))/<24 hours) = 2t .9 um

For the Westinghouse 501 F combustion turbine, the 24 hour average emission
rate of NOt during startup can be calculated as:

((88.2 lb/h X 4 hours) + (22.5 lb/h X 20 hour))/(24 hours) : 33.5 In/h

Therefore, NO, emissions resulting from startup/shutdown operations may also
be eliminated from further review.
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no,
CO

VOC

PM10

SO;

no,
CO
VOC
PM10

son

88.2

28.3

3.7

13.7

1.2

22.5

21.9

14.8

27.1

2.1

394.2

383.7

268.1

474.8

37.3

NO,-Startup emissions are based on 33 percent control at 17°  F at low load.
Full load hourly emissions are based on the 73°  F full load case, at 2.5 ppmvd,
with full SCR controls (CT + STIG + Duct Burner).

CO--Startup emissions are based on 0 percent control at 17°  F at low load.
Full load hourly emissions are based on the 73°  F full load case, at 4.0 ppmvd,
with full oxidation catalyst.

VOC-Startup emissions are based on 0 percent control at 17°  F at low load.
Full load hourly emissions are based on the 73°  F full load case.
Annual emissions are based on the 73°  F base load case.

PM10--Startup emissions are based on front and back half catch at 17°  F at low load.
Full load hourly emissions are based on front and back half catch at 73°  p.
Annual emissions based on front and back half catch at 73°  F.

SO2-Startup emissions are based on the 17°  F case at low load, with a fuel sulfur
content of 0.3 gr/100 sc.
Full load hourly emissions are based on the 73°  F case at low load, with a fuel
sulfur content of 0.3 gr/100 sc.

Table 4-1
Combustion Turbine/Duct Burners Air Pollutant Emissions Summary

Startup (In/h) Full Load Hourly Annual Emissions (try)

26.1

19.9

1.9

18.0

1.0

21.1

20.5

15.3

28.9

2.0

369.7

359.2

259.3

506.3

35.0

I

I
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CO emissions may be considered in a similar manner. Estimated CO emissions
during startup are 19.9 In/h for the GE Frame UFA combustion turbine and 28.3 lb/h for
the Westinghouse 501 F combustion turbine. These can be compared to the full load
emission rates of 20.5 In/h for the GE Frame UFA and 21 .9 In/h for the Westinghouse
501 F combustion turbine. Because the GE Frame UFA CO startup emission rate is less
than the normal full load PTE emission rate, CO emissions form the GE Frame UFA
combustion turbine need not be further evaluated.

For either combustion turbine, startup emissions occur after the combustion
turbine has been shut down for an extended period, during which time it has no
emissions. Note that as with the NO, emissions, startup emissions for either combustion
turbine, when averaged with the down time periods of no emissions, result in average
emissions less than that already calculated for the full load PTE. These overall startup
emissions do not effect the already calculated full load PTE.

Because CO has a short-term ambient air quality standard (1 and 8 hour
averaging periods), short-term startup emissions for the Westinghouse 501 F combustion
turbine should be evaluated. For an 8 hour averaging period, the average emission rate
should consider a period of normal operation of 4 hours, and a worst case 4 hour startup
period. The worst case 8 hour startup emission rate of NO, for the Westinghouse 501 F
combustion turbine then becomes:

((28.3 In/h X 4 hours) + (23 lb/h X 4 hour))/(8 hours) : 25.7 In/h

The worst case 1 hour CO emission rate is 28.3 lb/h. These short-term startup
emissions will be evaluated in the Air Quality Impact Analysis for this facility.

The actual operating scenario of the proposed facility will depend on market
conditions and dispatch requirements. The number of startups per CT per year is
expected to be approximately 250, although this may vary. As mentioned above, overall

startup emission rates are less than the full load emission rates. The number of startups
does not affect facility PTE. In addition, and consistent with the provisions of 40 CFR
t8» 0.8(c), CT startup and shutdown emissions do not constitute representative conditions.
Therefore, emissions during startup and shutdown in excess of the applicable emission

limits are not considered a violation of the applicable standard.

4.1.1.2 HOURLY EMISSIONS

Worst case hourly emissions were determined from the full range of operating
loads and temperatures. As shown in Table 4-1, maximum hourly emissions occurred at
73° F, at full load conditions for all pollutants. Mesquite Power, LLC requests that startup
emissions be exempted from the emission limits established in the Permit to Operate.
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4.1.1.3
Annual emissions are based on full load operation at 8,760 hours per year at the

average annual temperature (73°  F).

ANNUAL EMISSIONS

4.1.2 EMERGENCY DIESEL FIREWATER PUMP ENGINE POTENTIAL TO
EMIT
Small quantities of air pollutant emissions may be produced from the operation of

the proposed emergency diesel firewater pump engine. These emission rates are
considered representative of a diesel engine with this electrical output. The diesel
engine will be operated for approximately one hour per week for test and maintenance
purposes and will fire No. 2 distillate fuel oil. The estimated diesel engine emissions are
summarized in Table 4-2.

4.1.3 COOLING TOWER POTENTIAL TO EMIT

Particulate matter emissions will occur from the cooling tower as a result of drift,
The maximum PM10 emission rate was calculated based on a design circulating water
flow of 163,050 rpm, a controlled drift rate of 0.0005 percent, and a circulating water
total dissolved solids (TDS) value of 30,000 ppm (based on well water grab samples).
The mass balance calculation is shown below where 8.34 lb/gal represents the density

of water:

<2 towers)(163,050 gpm)(8.34 lb/gal)(0.0005%/100)(30,000 ppm/10°)
(60 min/h) : 24.48 lb/h

Assuming 8,760 hours of operation per year, this results in an annual PM
emission rate of 107.2 try. It should be noted that only a fraction of the particulate
matter from the cooling tower drift is PM10. Therefore, it was conservatively assumed
that 31 .5 percent of the particulate matter from the cooling tower is pM10, resulting in
33.8 try of PM1o- (The fraction of particulate matter assumed to be PM10 is found in
technical paper 73-01 Cooling Tower Drift /ts Measurement, Control and Environmental
Effects by Wistrom and Ova rd, presented at the 1973 Cooling Tower Institute Annual

Meeting.)

4.2 OTHER SOURCE OF EMISSIONS

There are no other stationary sources proposed at the site that could cause the
emission of contaminants.
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Table 4-2
Emergency Diesel Firewater Pump

In/h try
NOt
CO
VOC
PMw
son

0.15

0.30

0.01

0.004

0.01

5.6

1.0

0.3

0.15

0.54

Based on manufacturer estimated emissions for a
360 hp diesel firewater pump operating for 52 h/y.

i

i
i

I
I
I

I
I
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4.3 MAXIMUM FACILITY POTENTIAL TO EMIT

The Project's PTE for each pollutant and applicable PSD significant emission
levels are summarized in Table 4-3.

4.4 PSD APPLICABILITY AND PROJECT'S POTENTIAL TO EMIT
EMISSIONS

The Project is listed as one of the major source categories requiring application of the
100 try threshold. PSD applicability is determined on a pollutant by pollutant basis by
comparing the net emissions of each pollutant against the PSD significant emission
rates (i.e., 40 try for NOt, 40 try for SO2, 25 try for TSP, 15 try for PM1o. 100 try for
CO, and 40 try for VOCs).

The proposed project will be classified as a PSD major stationary source. The
Project's PTE for each pollutant is summarized in Table 4-3. The applicable PSD
significant emission levels for each pollutant are included for comparison purposes in the
table. The PTE emissions for NOt, CO, PM10, and VOC are greater than the applicable
PSD significant emission rates, and these pollutants are subject to PSD review.
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Table 4-3
Project Potential to Emit and PSD Applicability

NOt
CO
SON
VOC

PM10
Total
Reduced
Sulfur
Total
Fluorides
Lead

"Based on the maximum PTE for both turbine vendors considered as presented in the 'Total'

column of Table 4-1 .
"Assumes front and back half PM10 emissions.
° Summation of 4 combustion turbine/HRSG duct burners, 1 diesel firewater pump, and 2 cooling

towers.

Pollutant

Combustion
Turbine/HRSG
Maximum PTE"'

(try)

Diesel
Firewater
Pump

PTE (try)

Cooling

Towers

PTE

(tr>y)

Project
PTE°

(try)

PSD
Significant
Emission
Rate

(try)

PSD Review
Required?

394.2°

383.7°

37.33

268.13

506.33'b

Negligible

Negligible
Negligible

0.145
0.026
0.014
0.008
0.004

Negligible

Negligible
Negligible

33.77

394.3
383.7
37.3
268.1
540.1

Negligible

Negligible
Negligible

40
100
40
40
25/15

10

3
0.6

Yes
Yes

No
Yes
Yes

r
|

No

No

No
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5.0 BEST AVAILABLE CONTROL TECHNOLOGY

5.1 INTRODUCTION
The 1977 Clean Air Act (CAA) established revised conditions for the approval of

preconstruction permit applications under the Prevention of Significant Deterioration
(pap) program. One of these requirements is that Best Available Control Technology
(BACT) be installed for all regulated criteria pollutants that are emitted in significant
amounts from New Major Sources or modifications. Another requirement is that the
Lowest Achievable Emission Rate (LAER) be installed for ozone precursors above a
certain threshold for sources that are located in a nonattainment area. Because this
project is located in an area classified as being attainment for all regulated pollutants,

the emissions units must comply with BACT requirements only. individual point sources
for this project include four combustion turbines with duct firing, an emergency diesel-fire

pump, and cooling towers.

5.2 COMBUSTION TURBINE BACT ANALYSIS

This section describes the basis of this BACT analysis. Information is provided
on the BACT methodology and approach used. The parameters and factors used in
developing the analysis are identified.

Regulatory and Methodology Basis
The United States Environmental Protection Agency (USEPA) has authorized the

development of a guidance document (March 15, 1990) on the use of the "top-down"
approach to BACT determinations. The first step in a top-down BACT analysis is to
determine, for the pollutant in question, the most stringent control technology and
emission limit available for a similar source or source category. Technologies required

under Lowest Achievable Emission Rate (LAER) determinations must be considered.
These technologies represent the top control alternative under the BACT analysis.
LAER is defined as the most stringent emission limitation achievable. If it can be shown
that this level of control is infeasible on the basis of technical, economic, energy, or
environmental impacts for the source in question, then the next most stringent level of
control is identified and similarly evaluated. This process continues until the BACT level
under consideration cannot be eliminated by any technical, economic, energy, or

environmental consideration.
The following is a summary of these requirements and the assumptions on which

this BACT analysis is based:

» Federal and state ambient air quality standards, emission limitations, and
other applicable regulations will be met.

Federal New Source Performance Standards (NSPS) for combustion

turbines with heat input greater than 10 mmBtu/h (40 CFR 60 Subpart
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GG) establish limiting criteria for NO, emissions. No NSPS criteria have
been established for limiting CO, VOC, and PM1Qemissions.

The following flue gas emission limits are established by NSPS for Subpart GG

NOt: 75 ppmvd at 15 percent Oz, corrected for fuel nitrogen content and turbine
heat rate.

Federal NSPS for electric utility steam generating units with fuel burn rates
greater than 250 mmBtu/h (40 CFR 60 Subpart Da) establish limiting criteria for SO2,

NOt, and pMt., only. No NSPS criteria have been established for limiting CO and VOC
emissions. NSPS limits NO, emissions to 0.5 lb/mmBtu, a minimum 25 percent
reduction in potential concentration, and 1.6 In/Mwh for natural gas fired sources in
Subpart Da. Particulate matter is limited to 0.03 lb/mmBtu. Additional standards for SON
do not apply to sources firing natural gas only.

As defined in the air permit application, the project will have potential to emit
(PTE) emissions of no,, CO, VOC, and PM10 in excess of the major modification PSD
threshold levels established for these pollutants. As a result, BACT is required for NOt,
CO, VOC emissions. BACT is defined as an emission limitation established based on
the maximum degree of pollutant reduction determined on a case-by-case basis
considering technical, economic, energy, and environmental considerations. However,
BACT cannot be less stringent than the emissions limits established by an applicable
Federal NSPS.

units:

OperationslEmissions Basis
The following are summaries of the operating emission requirements and

assumptions for which this BACT analysis is based:

» Both types of combustion turbines considered for the Project will be
evaluated separately. The CTs' performance and emissions will be
based on operating at full load (including duct burners in operation) using

73°  F performance data.

As mentioned previously, the proposed operating scenario for each CT
consists of operating up to 8,780 hours per year.

Economic Basis
The economic criteria used to determine capital and annual costs of the control

technologies are based on EPA methodologies shown in the EPA Best Available Control
Technology Draft Guidance Document (October 1990), EPA BACT Guidelines, Office of

Air Quality Planning and Standards (OAQPS) Control Cost Manual (Fourth Edition),
internal project developer cost factors, and vendor budgetary cost quotes.

Table 5-1 lists the assumptions for the economic criteria used in the analysis of

BACT alternatives.
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Table"6i1 :
Project Economic Evaluation Criteria

Economic Parameters Value

Contingency, percent

Real Interest Rate, percent

Economic Life, years

Labor Cost, $/man-h

Energy Cost, $/kwh (1999)

Catalyst Life, years

20

7

20

40

0.03

3

021100 5-3



5.2.1 COMBUSTION TURBINE NOt BACT ANALYSIS

The objective of this analysis is to determine BACT for NOt emissions from the
combustion turbines and duct burners. Unless otherwise noted, the NO, emission rates
described in this section are corrected to 15 percent oxygen.

5.2.1.1 BACTILAER CLEARINGHOUSE REVIEWS

A review of the BACT/LAER Clearinghouse documents (CAPCOA, 1985-1992,
USEPA, 1990 to present) indicates that the lowest emission achieved for a natural gas
fired CT is 2.0 ppmvd for the Federal Cold Storage Cogeneration facility located in
California. The 2.0 ppmvd was achieved for six months (June 1997 to December 1997).
Region IX of the EPA has deemed that the limit of 2.0 ppmvd at 15 percent oxygen was
achieved in practice with three-hour averaging. Emissions from the unit are controlled
through the use of water injection andaSCONO, system. The Federal Cold Storage
Cogeneration facility is configured in a mode of operation similar to that proposed for this
Project. It should be noted that the Federal Cold Storage facility is located in a
nonattainment area for ozone, with NO, regulated as a nonattainment pollutant. Thus,
this emission level represents LAER for combined cycle CTs. It should also be noted
that this is a small, 222 mmBtu/h GE model LM2500 combined cycle gas turbine that is
producing 32 MW (cogeneration). The use designation is limited to the specific
application of small, combined cycle CT projects (e.g., units under 30 MW), and is not
considered applicable to the proposed Project.

It should also be noted that the Sacramento Power Authority located in California
has set a 3.0 ppmvd NO, emission limit for a natural gas fired CT. The unit is a
1,257 mmBtu/h combined cycle natural gas fired Siemens V84.2 gas turbine generator
with water injection for power augmentation and 200 mmBtu/h of supplemental firing
capacity that can produce 103 MW. The emissions from this unit are controlled through
the use of standard combustors, water injection, and selective catalytic reduction (SCR).
This combustion turbine emission limit is noted in the Clearinghouse as being
representative of LAER for large CTs. Another stringent NO, emissions limit for a gas
fired CT is 3.5 ppmvd for the Brooklyn Navy Yard Cogeneration Project located in New
York. The emissions from that unit are controlled through the use of dry-low NOt
burners and SCR.

5.2.1.2 ALTERNATIVE NOx EMISSION REDUCTION SYSTEMS

During combustion, NO, is formed through the oxidation of the fuel-bound

nitrogen (fuel NOt) or through the oxidation of a portion of the nitrogen contained in the
combustion air (thermal NOt), and are a function of combustion temperature. NOt
production in a gas turbine combustor occurs predominantly within the flame zone,
where localized high temperatures sustain the NO,-forming reactions. The overall
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average gas temperature required to drive the turbine is well below the flame
temperature, but the flame region is required to achieve stable combustion.

Nitrogen oxides control methods may be divided into two categories: in-
combustor NOt formation control and postcombustion emission reduction. An in-
combustor NO, formation control process reduces the quantity of NOt formed in the
combustion process. A postcombustion technology reduces the NO, emissions in the
flue gas stream after the NO, has been formed in the combustion process. Both of
these methods may be used alone or in combination to achieve the required NOt
emissions. The six different types of emission controls reviewed by this BACT analysis

are as noted below:

• In-Combustor Type:

Water/Steam Injection

Dry-low NO, Burner

Xonon

Postcombustion Type:

SNCR

SCR

SCONO,

Water or Steam Injection
NO, emissions from the combustion turbines can be controlled by either water or

steam injection. With this type of control, water or steam is injected into the primary
combustion zone with the fuel. The water or steam serves to reduce NOt formation by
reducing the peak flame temperature. The degree of reduction in NO, formation is
proportional to the amount of water injected into the combustion turbine. Since the
combustion turbine NSPS was last revised in 1982, manufacturers have improved
combustion turbine tolerances to water injection. However, there is a point at which the
amount of water injected into the combustion turbine seriously degrades its reliability and
operational life. This type of control can also be counterproductive with regard to carbon

monoxide (CO) and volatile organic compound (VOC) emissions that are formed as a
result of incomplete combustion.

The development of dry-low-NOx (DLN) burners has replaced the use of water
injection except for certain cases such as oil firing. The only fuel for this project is
natural gas, therefore, the water or steam injection method of postcombustion control will
not be considered further in this BACT analysis.

Dry-low NO, Burners
NOt can be limited by lowering combustion temperatures and by staging

combustion (i.e., creating a reducing atmosphere followed by an oxidizing atmosphere).
The use of DLN burners as a way to reduce flame temperature is one common NOt
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control method. These combustor designs are called DLN burners because no water
needs to be injected into the combustion chamber to achieve lower NO, emissions. Most
industry gas turbine manufacturers today have developed this type of lean premix
combustion system as the state-of-the-art for NO, controls in combustion turbines.

DLN combustion turbine burner designs use improved air/fuel mixing and
reduced flame temperatures to limit thermal NOt formation. DLN burner technology
uses a two-stage combustor that premixes a portion of the air and fuel in the first stage

with the remaining air and fuel being injected in the second stage. This two-stage
process ensures good mixing of the air and fuel and minimizes the amount of air
required, resulting in lower NO, emissions.

The controlled emissions levels of combustion turbines will vary from
manufacturer to manufacturer. NO, emission levels of approximately 9 ppmvd for GE
UFA CTs and 25 ppmvd, using DLN SW501F CTs, is considered feasible for this
project. Also, as with the standard combustor with water injection, the DLN burners can
also be counterproductive with regard to CO and VOC emissions, in that the staged
combustion and lower combustion temperatures may cause higher CO and VOC
emissions.

Due to the proven performance of the DLN burner technology, this method of
NOt emissions control will be considered in this BACT analysis. The combination of

DLN burner technology with the addition of an SCR will represent BACT for the CTs
proposed for the Project.

XONON
Another form of in-combustor control is Xonon. This technology, being

developed by Catalytica Combustion Systems, is designed to avoid the high
temperatures created in conventional combustors. The XONON combustor operates

below 2,700°  F at full power load, which significantly reduces NC, emissions without
raising, and possibly even lowering, emissions of carbon monoxide and VOC. XONON
uses a proprietary flameless process in which fuel and air react on the surface of a
catalyst in the turbine combustor to produce energy in the form of hot gases, which drive

the turbine. To date, commercialization of this technology on utility size combustion
turbines such as proposed for the Project has not yet occurred.

Due to the technical and commercial limitations of this technology, this method of

postcombustion control will be eliminated from further evaluation for control of NO,

emissions in this BACT analysis.

Selective Noncatalytic Reduction

Selective noncatalytic reduction (SNCR) is one method of postcombustion NO,
control. SNCR reduces NO, into nitrogen and water vapor through a reaction of the flue
gas with a reagent. The SNCR system is dependent upon the reagent injector location
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and temperature to achieve proper reagent/flue gas mixing for maximum NO, reduction.
SNCR systems can use either ammonia or urea as reagents. The use of these reagents
for NO, reduction is patented under the trade names Thermal DeNOx and NOXOUT,
respectively. Ammonia for a thermal DeNOx system is received and stored as a liquid
and vaporized prior to injection into the flue gas stream. Injection is accomplished using
either compressed air or steam as a carrier. The injected ammonia then reacts with NOt
in the flue gas to form nitrogen and water. Urea for a NOXOUT system is stored as a 50
percent solution in water. This solution is atomized at the injection point to optimize
mixing. The urea molecule dissociates to form two molecules of ammonia that reacts
with NO, in the flue gas to form nitrogen and water. injector location requirements would
be similar for both ammonia-based and urea-based SNCR systems.

SNCR systems require a fairly narrow temperature range for reagent injection in
order to achieve effective NO, reduction. The optimum temperature range for injection

of ammonia or urea is 1,500°  to 1,900°  F. The NO, reduction efficiency of an SNCR
system decreases rapidly at temperatures outside the optimum temperature range.
Operation below this temperature range results in excessive ammonia emissions (slip).
Operation above the temperature range results in increased NO, emissions. Injection of
hydrogen or other additives can increase the effective temperature window required for

SNCR operation. However, regardless of the magnitude of the temperature window,
residence trues in the temperature range are limited, resulting in less than optimum
performance.

A portion of the ammonia used or generated by the SNCR process reacts with
NO, in the flue gas and decomposes into nitrogen and water vapor. The remaining
unreacted ammonia exits the system as ammonia slip. Control of ammonia or urea in an
SNCR system is difficult. The use of an SNCR system could potentially result in stack
emissions of between 20 and 50 ppmvd of ammonia. Unreacted ammonia from the
SNCR system and sulfur trioxide in the flue gas can react to form ammonium bisulfate
and ammonium sulfate salts. Resultant particle diameters are on the order of 1 to
3 microns. The creation of these salts will increase plant pMt., emissions. Ammonium
bisulfate is a sticky substance that can deposit on downstream equipment. Once

liquefied (at temperatures below 410°  F), it can resolidify, build up on, and foul
equipment located downstream.

The use of an SNCR system will increase energy requirements for a given

application, requiring fans, air compressors, or a steam source to provide the necessary
energy for the dilution, atomization, and injection of reagent into the flue gas stream.
These additional energy requirements will result in increased annual emissions of other

pollutants as well. In general, an SNCR system is a less efficient NO, reduction system
than an SCR system.
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Moreover, the exhaust temperature at the exit of a combustion turbine, which

ranges from about 1,000°  to 1,150°  F for these units, is too low for any consideration of
this technology.

Due to the technical and operational limitations on temperature and available
reaction time, this method of postcombustion control will be eliminated from further

evaluation in this BACT analysis.

Selective Catalytic Reduction

Another postcombustion method is selective catalytic reduction (SCR). SCR
systems have been used quite extensively in combined cycle CT projects for the past 5
years. The SCR process combines vaporized ammonia with NO, in the presence of a
catalyst to form nitrogen and water. The vaporized ammonia is injected into the
combustion turbine exhaust gases prior to passage through the catalyst bed. The use of
a SCR system results in small levels of ammonia emissions (ammonia slip). As the

catalyst degrades, ammonia slip will increase to approximately 10 ppm, ultimately
requiring catalyst replacement.

The performance and effectiveness of SCR systems are directly dependent on
the temperature of the flue gas when it passes through the catalyst. Vanadium/titanium
catalysts have been used on the majority of SCR system installations (greater than
95 percent). The flue gas temperature range for optimum SCR operation using a

conventional vanadium/titanium catalyst is approximately 500°  to 750°  F. At tempera-

tures above 800°  F permanent damage to the vanadium/titanium catalyst may occur.
This temperature window can exist if the SCR catalyst is placed in the HRSG at an
optimum position. The temperature out of the combustion turbine and into the HRSG is

approximately 1,000°  to 1,150°  F. The temperature of the flue gas will have decreased
to an acceptable level by the time it reaches the SCR catalyst. Accordingly, a
vanadium/titanium catalyst can be installed for this project.

Mesquite Power, LLC, proposes to use a combination of DLN burners and SCR
for controlling nitrogen oxides. This combination of control will be considered BACT to
control NOt emissions.

SCONOx
A third, relatively new postcombustion technology from Goal Line Environmental

Technologies is SCONOx, which utilizes a coated oxidation catalyst to remove both NO,
and carbon monoxide (CO). The system utilizes hydrogen (HE) (which is created by

reforming natural gas) as the basis for a proprietary catalyst regeneration process. The

system uses of a platinum-based catalyst coated with potassium carbonate (KzCO3) to
oxidize both NO, and CO and thereby reduce plant emissions. CO emissions are
decreased by the oxidation of CO to carbon dioxide (CO2). The catalyst is installed in the

flue gas at a point where the temperature is between 280°  to 650°  F.

021100 5-8



Flue gas temperatures above 550°  F are preferred since the need for both an
auto-thermal reformer and carbon scrubber can be avoided. In addition, the SCONOx
catalyst is more efficient at higher temperatures, although the SCONGx system has yet

to have proven reliable performance at temperatures greater than 550°  F. Goal Line
addresses the higher temperature issue by offering an additional section of catalyst to
the HRSG to allow for adequate NOt reduction. For placement in a low temperature
region of the HRSG , additional catalyst would not be needed. Goal Line guarantees the
performance of the catalyst for 3 years. When the catalyst reaches the end of its service
life, it can be recycled to recover the precious metal contained within the catalyst. This
recycled material can account for as much as one-third the cost of the replacement

catalyst.
The SCONO, catalyst simultaneously oxidizes CO to CON and NO to NO2, then

absorbs the NOT onto the catalyst surface through the use of a potassium carbonate
absorber coating. The reactions of this oxidation/absorption cycle are shown as
Equations [1], [2], and [3]:

CO+ 1202 ->C()2

NO+ 1202 ->NO2

2NO2 +K2C03 -> CON +KNO2 +KNO3

[1]

[2]

[3]

The CON in reactions [1] and [3] are exhausted out of the stack. The potassium
carbonate coating reacts with NO, to form potassium nitrites and nitrates that remain on
the surface of the catalyst. The SCONO, catalyst eventually becomes saturated and
must be regenerated. When all of the carbonate absorber coating on the surface of the
catalyst has been reacted to form potassium nitrides and nitrates, NO, will no longer be
absorbed, and the catalyst must enter the regeneration cycle.

The regeneration of the catalyst is accomplished by passing a regeneration gas

across the catalyst surface. The gas De-absorbs NOT from the catalyst surface and
reduces it to nitrogen (NO) and water vapor which i.s emitted to the atmosphere. For
systems where the SCONO, catalyst is located in an area with low flue gas

temperatures, the regeneration gas is produced by processing a small stream of natural

gas through a separate skid-mounted processing unit or auto-thermal reformer. The
SCONO, catalyst is susceptible to poisoning by SO2, requiring the natural gas to be
scrubbed to remove the sulfur. The resulting regenerating gas is approximately

3 percent No, 1.5 percent CON, and 4 percent Hz, with steam making up the balance (the
steam is used as a carrier). For systems where the SCONO, catalyst is located in an

area with the flue gas temperatures above 500°  F, the regeneration gas can be
produced in the flue gas before it regenerates the catalyst. In the high temperature
case, a separate processing unit is not required. The regeneration gas must contain
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minimal amounts of free oxygen. The carrier gas should be free of oxygen. The low
concentrations of both hydrogen and free oxygen minimize the risk of any explosion.
The appropriate reactions are shown in Equations [4] and [5]:

CHI + 1202 +1.88n2 -> CO+2H2 +1.88n2

co+2H2 +H20+1.88n2 -> co, +3H2 +1.88n2

[4]

[5]

The hydrogen in this reaction combines with the potassium nitrites and nitrates to
form water vapor and elemental nitrogen. Carbon dioxide in the regeneration gas reacts
with potassium nitrites and nitrates to form potassium carbonate, which is the absorber
coating that was on the surface of the catalyst before the oxidation/absorption cycle

began. The appropriate reaction is shown in Equation [6]:

KNOW +KNO, +4H, + CO -> KQCO, +4H O(g)+N22 'Z [6]

Water vapor (steam) and elemental nitrogen are exhausted to the atmosphere
and the potassium carbonate is returned to the surface of the catalyst. There is no net
gain or net loss of potassium carbonate after the completion of the oxidation/absorption

and regeneration cycle.
Dampers are used to isolate a portion of the catalyst for regeneration. At any

time, one portion of the catalyst would be out of service, undergoing regeneration. The
regenerative gas is passed through the isolated portion of the catalyst while the remain-
ing catalyst stays in contact with the flue gas. After the isolated portion has been
regenerated, the next set of dampers close and the next portion of the catalyst is
isolated and regenerated. This cycle repeats continuously with each section of the
catalyst regenerated about once every fifteen minutes. Homogeneous distribution of the
regeneration gas over the surface of the isolated section of the catalyst is critical.

A SCONO, system for an F class combustion turbine has not been
demonstrated, but is estimated to require 12 to 16 sections of catalyst. At any given
time, 75 percent of these sections operate in the oxidation/absorption cycle while the
remaining 25 percent are undergoing the regeneration cycle. The catalyst is sized to
allow for on-line regeneration without a need to reduce unit load. The duration of the
regeneration cycle for each catalyst section is flexible and can be programmed into the
system's programmable logic controller (pLc). The duration between regeneration

cycles will become shorter as the catalyst approaches the need to be recoated.
The SCONO, catalyst is very susceptible to fouling by sulfur in the flue gas.

Sulfur causes the catalyst to become deactivated. As an example, at the Federal Cold

Storage facility, one of the only two existing SCONOx installations, the natural gas
contains 6 to 12 ppm of sulfur and requires frequent recoating or "washing" periods. A
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carbon absorption scrubber was used to reduce the sulfur in the incoming natural gas.
Before the sulfur scrubber was installed, NO, emissions were typically about 3 to 4 ppm
with peak values sometimes occurring at 7 ppm, After installation of the scrubber, typical
emissions were reduced to 2 ppm with peaks at approximately 2.5 ppm,

The impact of sulfur can be minimized by a sulfur absorption SCOSO, catalyst.
The SCOSOx catalyst is located upstream of the SCONO, catalyst. The SON is oxidized
to sulfur trioxide (S03) by the SCOSO, catalyst. The SON is then deposited on the
catalyst and removed from the catalyst when it is regenerated. The SCQSOx catalyst is
regenerated along with the SCONO, catalyst. The resulting byproduct of the

regeneration is either hydrogen sulfide (H2S) (flue gas temperatures below 450°  F at the

SCONO, catalyst) or SON (flue gas temperatures above 450°  F). The H2S byproduct can
be removed from the regeneration gas through a carbon scrubber. In the case of an
SON byproduct, the regeneration gas is piped back into the combustion turbine exhaust
downstream of the SCONO, catalyst. The higher the sulfur content of fuel burned, the
more frequently the SCOSO, catalyst will require recoating. When both SCOSO, and
SCONOx catalyst are installed, the regeneration gas is distributed within the space
between these two isolated catalysts. The regeneration gas is discharged from the
isolated catalyst chamber either upstream of the SCOSO, or downstream from the
SCONO, catalyst. In this way, the SON discharged from the SCOSO, catalyst is
prevented from contacting the SCONO, catalyst. When the regeneration gas is
subsequently discharged into the flue gas stream downstream of both catalysts, the SON
exits the stack along with the rest of the flue gas. In this case, no additional SON
emissions will occur beyond that typically found during natural gas firing.

Natural gas and carrier steam consumption is a function of the installed catalyst
surface area. Likewise, the required catalyst surface area is a function of the flue gas
temperature at the SCONO, catalyst location, the NO, production rate of the combustion
turbine, and the design of the combustion turbine. In general, for a SCONO, catalyst

installed in a temperature region greater than 550°  F for an F class combustion turbine,
approximately 3,200 to 3,800 sch of natural gas will be required for the production of the
regeneration gas and 20,000 to 26,000 lb/h of superheated steam will be needed as the
regeneration gas carrier. A facility may have difficulties operating within these

parameters Mich are dependent on the combustion turbine selected.
The SCONO, catalyst will require that it be recoated or "washed" every six

months to one year. The frequency of washing is dependent on the sulfur content in the
fuel and the effectiveness of the SCOSO, catalyst. The "washing" consists of removing

the catalyst modules from the unit and placing each module with a potassium carbonate
reagent. The SCOSO, catalyst will also require washing, but due to limited operating
experience with the SCOSOx catalyst, it is uncertain how often it will be required.
However, it is expected that the SCOSO, catalyst will require annual washing.
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Recoating is accomplished on the plant site using a series of four tanks. Three
of the tanks use a potassium carbonate solution containing 8.5 to 10 percent KzCO3 by
weight. The fourth tank contains deionized water for rinsing. One section of catalyst is
dipped through a series of tanks and then dried with low-pressure compressed air
following recoating. After two batches of catalyst are recoated, the solution on the initial
dip tank must be changed out. For an F class combustion turbine, there would be
approximately 12 to 16 SCONO, catalyst sections. The recoating sequence cascades
the potassium carbonate solution forward, as fresh K2CO3 is required. Therefore, the

freshest K2CO3 solution is used for the last recoating stage. The spent KQCO3 solution
and deionized water are stored in a tank and treated with acid to adjust pH prior to
discharge. Depending upon local discharge permits, treatment with acid to adjust the pH
may or may not be required. Recoating arrangements are flexible and can be optimized
for each site.

There are three main options for the recoating process of the catalyst. The first
option requires the unit to be shut down for approximately one week (for a frame F size
machine) to remove, recoat, and replace all of the SCONO, catalyst. This has the
disadvantage of eliminating the ability to produce power during the recoating process.
The second alternative is to develop a method of removing the catalyst while the unit is
online and replacing the catalyst with a clean, previously recoated catalyst while the
other catalyst is "washed." This alternative would require purchasing extra sets of
catalyst and providing safe access to protect personnel from exposure to the hot flue gas
while the catalyst is being replaced and reinstalled. This method of operation has not
been demonstrated in practice and raises significant safety concerns. The third option is
to bring the unit off line long enough to remove the old catalyst and replace it with a
clean catalyst. The removed catalyst is then recoated and prepared for reinstallation

during the next recoating outage. This would require a shorter outage than the first
outage, but would require the purchase of two full sets of catalyst (one operating and
one spare).

The Federal Cold Storage facility has demonstrated that SCONO, is capable of
achieving NO, emission concentrations as low as 2 ppm based on a maximum inlet
concentration of 25 ppm (92 percent reduction) and a CO reduction of 90 percent based
on a maximum inlet concentration of 50 ppm for a small (25 MW) machine. Although the

SCONO, catalyst appears to be achieving the advertised NO, control efficiencies,
uncertainties still exist regarding the new catalyst technology. Although this system has
been proven on a small size unit (32 MW), scale up concerns exist with regard to the

use of this technology on large F frame units. Dampers would have to be scaled up and

issues such as operator size requirements, damper blade shaft design, (prevent over-
torque conditions), and shaft bearing loading would all have an impact with a larger
system. The regeneration process would require the operation of the dampers to
maintain a proper seal to isolate the catalyst from the flue gas, thus limiting ambient

oxygen concentrations. Also, if replacing catalyst section with the unit online, personnel
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safety requires that the damper seal must approach zero leakage when a section is
isolated.

Another concern is the removal and replacement of the catalyst for recoating
without adversely impacting unit availability. The larger volume of catalyst used in an F
class combustion turbine will require a significant period of washing or will necessitate

the purchase of several spare catalyst modules.
The current SCQNO, catalyst technology is in its second generation. The first

generation operated for approximately ten months on a small LM-2500 combined cycle

CT unit before it was taken out of service because of poor regeneration gas distribution.
SCONO, is a technology that has effectively reduced emissions at the Federal

Cold Storage facility thus far. while mechanically very complicated, SCONO, technology
allows for transient operation (load changes) and no ammonia issues, such as
transportation, storage, or slip emissions, are present. In addition, the wide operating
temperature range has the potential for flexibility for future projects. The SCONO,
catalyst can be placed in the most cost effective location in an HRSG. The SCONO,
catalyst can also significantly reduce CO emissions, thus reducing the need for an
oxidation catalyst. However, there are a number of serious concerns regarding SCONO,
which still need to be addressed. They include the following:

• Design issues, such as damper size and proper distribution of

regeneration gas for "scale-up" from a LM-2500 to a frame F combustor
turbine.

Mechanical system reliability: Damper and damper bearings are moving
parts in the flue gas system that may present maintenance problems.

On-line removal of catalyst for washing, including mechanics of how it is
to be accomplished, time period, labor (cost), and safety issues.

SCOSO, reliability: The SON guard catalyst bed (SCOSOx) can cause
contaminated regeneration gas (containing sulfur and sulfur acids) to be
handled, thereby questioning the effectiveness and reliability of the
catalyst.

Increased pressure drop.

Proprietary Issue: SCONO, catalyst is a proprietary catalyst leading to
concerns regarding long-term pricing.

Financial Concerns: Lenders will have to assume performance and

operational risks associated with the use of SCONOx.
The application for this technology is currently limited to combined cycle CT units

under 30 MW and cannot, therefore be considered to have been demonstrated in
practice for "F" class machines. SCONO, cannot be considered to be BACT for this
project because there are serious technical and economic concerns with using this new
technology related to the operating plant size proposed for the Project.
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5.2.1.3 CONCLUSIONS

Based on the technology evaluation for this process, a combination of both in-
combustion and postcombustion NO, emission control technology will be utilized to
achieve the proposed BACT NO, emission rate as follows.

SCR catalysts have proven emissions reduction capabilities and low
maintenance requirements at a variety of different facilities throughout the United States,
Europe, and Asia. SCR systems are representative of the BACT level of NO, emissions
reduction. SCR systems have been successfully used on numerous combined cycle
combustion turbine applications. The combination of DLN burners and SCR technology
has the lowest proven emission rate on an operating combined cycle CT and is
considered technically feasible from both a control and measurement perspective.

A level of 2 ppmvd at 15 percent Oz based on a combination of water injection
and a SCONO, catalyst is unproven and technically unacceptable for this project.
Although the system appears to be successful on a 32 MW CT, the effort and effect of
scaling the technology for a CT of the she proposed for this facility (more than 5 times
larger) raises serious technical concerns with this new technology. Therefore, in-
combustor NO, control consisting of dry-low NO, burners firing natural gas only, followed
by postcombustion NO, control consisting of a selective catalytic reduction system to
reduce NOt emissions to 2.5 ppmvd at 15 percent 02 for both the SW 501 F and GE UFA
combustion turbines and duct burners is considered BACT for this Project. Because this
low level of emissions is also representative LAER technology, a cost analysis is not
required.

5.2.2 coMBusTion TURBINE CO BACT ANALYSIS
The objective of this analysis is to determine BACT for CO emissions from the

combustion turbines and duct burners. Unless otherwise noted, the CO emission rates

described in this section are corrected to 15 percent oxygen.
A review of the BACT/LAER Clearinghouse documents indicates that the most

stringent CO emission level for a combustion turbine is 1.8 ppmvd at 15 percent O2 for
the Newark Bay Cogeneration L.P. project located in New Jersey. These emissions are
achieved by reducing CO emissions through the use of an oxidation catalyst. It should
be noted that the use of the oxidation catalyst represents LAER. This Newark Bay

Project is located in a nonattainment area for both CO and ozone (VOC control

required). It should also be noted that the Saranac Energy Company located in
Plattsburgh, New York has set a 3.0 ppmvd CO emission limit for a natural gas fired

1,123 mmBtu/h combined cycle CT. The emissions from this unit are controlled through
the use of an oxidation catalyst.

5.2.2.1 ALTERNATIVE CO EMISSION REDUCTION SYSTEMS

Typically, measures taken to minimize the formation of NOt during combustion

inhibit complete combustion, which may increase the emissions of CO. CO is formed

021100 5-14



during the combustion process due to incomplete oxidation of the carbon contained in
the fuel. CO formation is limited by ensuring complete and efficient combustion of the
fuel in the combustion turbine. High combustion temperatures, adequate excess air, and
good air/fuel mixing during combustion minimize CO emissions. The development of
good state-of-the-art DLN burners has reduced CO emissions lower than as compared
to those previously obtained by the use of water injection as the main NO, control
method.

These improved combustion characteristics have allowed minimization of CO
emissions without sacrificing NO, control performance. For this reason, the use of low
NO, burners that use good combustion practices is the standard method of also
controlling CO emissions.

The only CO reduction technology available that will not impact NO, emissions is
the use of an oxidation catalyst to convert the CO to CO2. The oxidation catalyst is
typically a precious metal catalyst and is not considered toxic. No reagent injection is
necessary and oxidizing catalysts, depending on the uncontrolled emission level, are
capable of reducing CO emissions by up to 90 percent.

This technology evaluation indicates that an oxidation catalyst is the only control
technology suitable for further evaluation beyond the use of good combustion practices,
as provided by a DLN burner. The estimated CO emissions for the GE UFA and SW

501 F CTs and duct burners, and the corresponding control technologies are listed in
Table 5-2.

5.2.2.2
The following evaluation considers economic, energy, and environmental impacts

on the potential BACT scenario's evaluated.

EVALUATION OF FEASIBLE TECHNOLOGIES

Economic Impacts
The use of an oxidation catalyst has a significant negative economic impact on the

Project. Analysis of the economic impacts is provided below. The CO BACT costs
presented in this analysis are based on operating the General Electric FA and Siemens
Westinghouse 501 F units at 100 percent of full load for 8,760 hours per year on natural

gas.

Capital Costs
Tables 5-3a and 5-3b present the capital costs for installing an oxidation catalyst

system on a GE PG7241(FA) and SW 501 F combustion turbine with duct burners. The

capital costs for the systems includes the oxidation catalyst reactor and balance of plant
equipment, and were based on budgetary quotations from equipment manufacturers and
other engineering estimates.
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i
SW 501 F Emissions

Concentration, ppmvd

Percent Removal

4.0

83 percent

Table 5-2
Estimated CO Emissions From

Alternate Control Technologies Per CT/Duct Burner Unit

Control Technologies
D -low NOt Combustors Oxidation Catalyst

GE UFA Emissions

Concentration, ppmvd

Percent Removal

16.5

N/A

4.0

75 percent

23.6

N/A
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Operating Costs

Tables 5-4a and 5-4b present the annual operating costs using an oxidation

catalyst to achieve a 75 and 83 percent reduction of CO on the GE UFA and SW 501 F CTls

and duct burners, respectively. CO outlet emissions would be reduced to a maximum of

approximately 4.0 ppmvd for the SW 501 F and GE UFA units (with duct burners) during

natural gas firing. Annual operating costs for the system include catalyst replacement,

operating personnel, maintenance costs, and lost power generation. Throughout the life of

the plant, catalyst elements will require periodic replacement. Currently, catalyst

manufacturers are willing to guarantee a catalyst life of 3 years or equivalent operating

hours for an oxidation catalyst. The catalyst life is adjusted to account for the operating

hours each year of the base load unit.

Total Annual Costs

Total 1999 annual cost for the oxidation catalyst system is calculated as the sum of

the 1999 annual operating costs plus capital recovery. The total capital costs for an

oxidation catalyst are estimated to be $1 ,318,000 and $1 ,336,000 for the GE UFA and SW

501 F units, respectively. The total annual operating costs for an oxidation catalyst are

estimated to be $509,000 and $527,000 for the GE UFA and SW 501 F units, respectively.

This corresponds to an incremental CO removal cost of $1 ,868 and $1,185 per ton for the

GE UFA and SW 501 F combustion turbines, respectively.

Energy Impacts

An oxidation catalyst reactor located downstream of the combustion turbine
exhaust will increase the backpressure on the combustion turbine. The additional
backpressure of 0.8 inches, water gauge, will reduce the combustion turbine output by
approximately 0.1 percent. The cost of lost power revenue due to the back pressure is
included in the economic analysis.

Environmental Impacts
The major environmental disadvantage that exists when using an oxidation

catalyst to reduce CO emissions is that a percentage of the SON in the flue gas will

oxidize to SON. The higher the operating temperature, the higher the SON to SON
oxidation potential. It is estimated that approximately 30 percent of the SON in the flue gas

will oxidize to SON as a result of the CO oxidation catalyst being installed. The SON will
react with the moisture in the flue gas to form sulfuric acid mist in the atmosphere. The
increase in H2SO4 emissions would increase PM10 emissions.
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5.2.2.3 CONCLUSIONS

Mesquite Power, LLC, has proposed using an oxidation catalyst to reduce CO
emissions in the SW501F and GE UFA CTs and duct burners to 4.0 ppmvd. Installation
of an oxidation catalyst system designed to reduce CO emissions to 4 ppmvd would add
approximately $509,000 to the annual operating cost of a GE UFA unit. The capital cost
for a GE-7FA unit would be about $1,318,000. The resultant cost effectiveness on a per
ton of CO removed basis is $1 ,868. Installing an oxidation catalyst system to reduce CO
emissions to 4.0 ppmvd would add about $527,000 to the annual operating cost for the
SW501F unit. The capital cost for a SW501F unit would be about $1 ,336,000. The
cost effectiveness on a per ton of CO removed basis is $1 ,185. Mesquite Power, LLC
has proposed using an oxidation catalyst to reduce CO emissions in whichever CT it
chooses for the Project. The CO emission level proposed for both the GE UFA and
SW 501 F combustion turbines and duct burners during natural gas firing represents an
emission level lower than any other recent projects that have been permitted. Therefore,
the proposed CO BACT for the control of CO emissions from each combustion turbine
and duct burner is good combustion practice using advanced combustion control and the
addition of an oxidation catalyst.

5.2.3 COMBUSTION TURBINE PM1o EMISSIONS CONTROL

The emissions of PM10 from the Project will be controlled by ensuring as
complete combustion of the fuel as possible and by minimizing SON to SON oxidation.
The New Source Performance Standards (NSPS) for combustion turbines do not
establish a PM10 emission limit. Natural gas contains only trace quantities of

noncombustible material.
The manufacturer's standard operating procedures include filtering the turbine

inlet air and combustion controls. The BACT/LAER Clearinghouse documents do not list
any postcombustion PM10 control technologies being used on combustion turbines.
Consistent with the previous BACT applications and with determinations recently
referenced by states within the Southwest and Pacific regions, such as the Milagro
Williams Field Service in New Mexico and the Norther California Power Agency in the
San Joaquin Valley Unified APCD, the use of natural gas, combustion air filters, good
combustion controls, and maintenance is considered BACT for particulate matter. This

is proposed for this Project. PM1o emissions (front and back) will be approximately
0.0138 lb/mmBtu (28.9 lb/h at full load) while firing natural gas for the GE UFA CT and

duct burner unit and 0.0124 lb/mmBtu (27.1 lb/h at full load) while firing natural gas for
the SW 501 F CT and duct burner unit.
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5.2.4 COMBUSTION TURBINE VOC BACT ANALYSIS
The objective of this analysis is to determine BACT for VOC emissions from the

combustion turbines and duct burners. Unless otherwise noted, the VOC emission rates
described in this section are corrected to 15 percent oxygen.

A review of the EPA BACT/LAER Clearinghouse Bulletin Board and the
California Air Resource Board (BACT/LAER) indicates that the most stringent VOC
emission control for a gas fired CT is 0.0022 lb/mmBtu at 15 percent Oz- This occurs at
the Sacramento Power Authority Campbell Soup facility located in the Sacramento
Metropolitan AQMD. The emission levels from a combined cycle natural gas fired
103 MW Siemens V84.2 gas turbine with water injection for power augmentation and
200 mmBtu/h of supplemental duct firing capacity are achieved through the application
of an oxidation catalyst (assumed 5 percent destruction). In addition, the Sacramento
Cogeneration Proctor and Gamble facility has a VOC emission control level for a GE
LM-6000 combined cycle CT of 0.00221 lb/mmBtU (1 .1 lb/h) using an oxidation catalyst.
Most oxidation catalyst applications listed in the BACT/LAER database assumed

destruction rates of 10 percent. The Saranac Energy Company located in New York
uses an oxidation catalyst to control VOC emissions for a gas fired combustion turbine to
as level of 0.0045 lb/mmBtu at Oz.

Only two projects show an emission reduction rate of any significance, the
Combined Energy Resources project in the San Joaquin Valley Unified district and the
Crockett Cogeneration (C&H Sugar) project in the Bay Area AQMD. The 44 and
50 percent removals reportedly achieved on these projects can be discounted, due to
the high uncontrolled VOC emission rate for the projects. Mesquite Power, LLC, has
proposed a VOC limit of approximately 5.2 ppmvd at 15 percent 02 by using an oxidation
catalyst for both the GE UFA and the SW501F CTs and duct burners. This corresponds
to an approximate 10 percent reduction in emissions.

5.2.4.1 ALTERNATIVE VOC EMISSION REDUCTION SYSTEMS

Volatile organic compounds are formed during the combustion process due to
incomplete oxidation of the carbon contained in the fuel. VOCs are typically defined as
nor methane, nonethane hydrocarbons that are emitted from the combustion turbine.
VOC formation is limited by ensuring complete and efficient combustion of the fuel in the

combustion turbine. High combustion temperatures, adequate excess air, and good

air/fuel mixing during combustion minimize VOC emissions. Therefore, lowering
combustion temperatures through steam/water injection or staged combustion, which is
used to reduce combustor-based NO, formation, can be counterproductive with regard
to VOC emissions.

An alterative control method is catalytic oxidation, which is a postcombustion

method reducing VOC emissions. This process is identical to that used for CO reduction
where the same oxidation catalyst is used to promote the oxidation of VOC to CON and
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H2O. The oxidation catalyst is typically a precious metal catalyst and reagent injection is
necessary.

Two factors affect the ability of the catalyst to promote oxidation of VOC. Those
factors are the temperature of the flue gas as it passes through the catalyst and the
species of VOC present in the flue gas. Higher temperatures promote better oxidation of
VOC. Long-chain hydrocarbons are also easier to oxidize than short-chain hydro-
carbons. Therefore, the ability of the catalyst to oxidize VOC depends directly on the
specific hydrocarbons that are in the flue gas.

The exact reduction that may be achieved can not be easily quantified. This
uncertainty and the limited amount of removal that may be expected are reflected in the
permitting of past projects with oxidation catalyst. As previously noted, most of the
oxidation catalyst applications identified in the BACT/LAER databases indicate only an
assumed destruction rate varying from 5 to 10 percent. Even with the oxidation catalyst
included on their projects, the controlled emission rates on the Combined Energy
Sources project and the Crockett Project are still significantly higher than the
uncontrolled emission rate for the Project. The estimated VOC emissions for the units
with the applicable control technology for the CTs and duct burners are listed in
Table 5-5.

5.2.4.2 CONCLUSIONS

The VOC removal process is identical to that used for CO reduction where the
same oxidation catalyst is used to promote the oxidation of VOC to CON and H20.
Mesquite Power, LLC, has proposed to use an oxidation catalyst to control CO
emissions. The use of this catalyst would allow for an approximate 10 percent reduction
in VOC emissions as well. Therefore, the proposed BACT for the control of VOC
emissions from each combustion turbine and duct burner is to use advanced combustion
controls design and an oxidation catalyst, which represents good combustion practices.

5.2.5 CDMBUSTION TURBINE S02 BACT ANALYSIS

Typically, natural gas has only trace amounts of sulfur, which is used as an
odorant. The selection of this fuel provides inherently low SON emissions. No
supplemental SO; emission controls have been imposed on natural gas fired combustion

turbines by regulatory agencies. Therefore, using natural gas as the only fuel is
considered BACT for this project.

5.3 EMERGENCY DIESEL-FIRE PUMP BACT ANALYSIS
The (348 bop) emergency diesel-fire pump will be operated for no more than

52 hours per year for routine maintenance and will fire only No. 2 fuel oil.
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Table 5-5
Estimated VOC Emissions From

Alternate Control Technologies Per CT Unit

Control Technologies

Dry-Low NO, Combustors Oxidation Catalyst

GE UFA Emissions

ppmvd

Percent Removal

5.8

N/A

5.2

10%

SW 501 F Emissions

ppmvd

Percent Removal

5.8

N/A

5.2

10%
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The following is a summary of the requirements and assumptions on which the
diesel-fire pump is based:

• Federal ambient air quality standards, emissions limitations, and
applicable regulations will be met.

No NSPS criteria have been established for diesel-fire pump emissions.

5.3.1 NOt EMISSION CONTROL

The objective of the analysis is to determine BACT for NO, emissions from the

emergency diesel-fire pump which has the potential to emit NOt at a rate of 5.6 ism.
A review of the BACT/LAER Clearinghouse documents (CAPCOA, November

1999 web site review, USEPA, November 1999 web site review) indicates that the most
stringent NO, emissions limit for a diesel-fired internal combustion engine is 94 percent
reduction (no limit), which was achieved using an SCR at the Western Pacific Dredging
Company located in the South Coast AQMD in southern California. The diesel-fired
internal combustion engines are General Motors (Model 12-567) and Cooper Bessemer
(Models JS-8-1 and LSV-16), which are separately manifolded together with two other
engines to common control devices. It should be noted that the unit is located in a
nonattainment area for ozone. Since NOt is a precursor to ozone, the emission level is
representative of LAER.

5.3.1.1 ALTERNATIVE NOt EMISSION REDUCTION SYSTEMS

This section discusses two methods of NOt control, The first method is the use
of selective catalytic reduction and the second will be fuel injection timing retardation.

Selective Catalytic Reduction
SCR is a postcombustion method of controlling NO, emissions. A detailed

discussion of SCR is included in Section 5.2.1 .2 This option represents the LAER for a
diesel engine. SCR is not considered cost-effective for controlling NO, emissions for the
diesel-fire Pump for this Project. This is due to the emergency status of the diesel-fire
pump, which would not be in operation for a significant percentage of the year. The
diesel-fire pump will not be operated for more than 52 hours per year for maintenance
purposes Therefore, SCR will not be considered further in this BACT analysis.

Fuel Injection Timing Retardation

Fuel injection timing retardation delays the start of fuel injection in order to
reduce the engine's maximum combustion pressure, thereby lowering the combustion

temperature. Typically, fuel injection timing on these size units and unit service is
retarded by three to four degrees. The maximum amount of retardation possible is
controlled by such factors as piston, cylinder, manifold shape and materials, expected
life, and the impact of modifying the combustion process on other pollutant emissions.
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Retarding the fuel injection timing can reduce NOt emissions by 20 to 30 percent,
depending upon unit service, size, and design. However, the diesel engine combustion
efficiency decreases with an increase in timing retardation, the emissions of other
pollutants such as CO, VOC, and PM10 subsequently increase.

5.3.1.2 CONCLUSIONS

SCR is not considered to be a cost effective NO, reduction alternative for the
emergency diesel-fire pump in this Project. This is mainly because the maximum
number of hours the diesel-fire pump will operate is 52 hours per year. Therefore, the
recommended BACT for the emergency diesel-fire pump is fuel injection timing
retardation.

5.3.2 CO AND VOC EMISSION CONTROL BACT ANALYSIS

The objective of this analysis is to determine BAcT~for CO and VOC emissions
from the emergency diesel-fire pump, The emission rate of CO and VOC is limited to
approximately 1.0 and 0.3 ism, respectively.

A review of the BACT/LAER Clearinghouse documents (CAPCOA, November
1999 web site review, USEPA, November 1999 web site review) indicates that the most
stringent CO emission level for a diesel-fired internal combustion engine is 0.371
lb/mmBtu (8.27 lb/h). The 22 mmBtu/h unit is located at the Karine/Besicorp Syracuse
LP facility in New York. No add-on controls are required to meet this emission level.

The most stringent VOC emission level for a diesel-fired internal combustion
engine is for the Wester Pacific Dredging Company located in the South Coast AQMD
in southern California. The diesel-fired internal combustion engines are General Motors
(Model 12-567) and Cooper Beddemer (Models JS-8-1 and LSV-16) that are separately
manifolded together with two other engines to common control devices. An oxidation
catalyst applied to the diesel engine at the ~facility reduces the VOC emissions by 80 per-
cent (no limit). The units are located in a nonattainment area for ozone. Since VOC is a
precursor to ozone, the emission level is representative of LAER.

Alternative CO Emission Reduction Systems

CO and VOCs are formed during the combustion process due to incomplete

oxidation of the carbon contained in the fuel. CO formation is limited by ensuring
complete and efficient combustion of the fuel in the diesel engine. High combustion
temperatures, adequate excess air, and good air/fuel mixing during combustion will

minimize CO and VOC formation. However, lowering combustion temperatures to
reduce NOt formation can be counterproductive with regard to CO and VOC emissions.
NO, emission control technologies must always be considered when determining CO

and VOC emission controls.
Postcombustion control technologies, such as an oxidation catalysts, may reduce

CO and VOC emissions. An oxidation catalyst can be located at the diesel engine
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exhaust. The reactions and catalyst used are identical to the catalyst oxidation
technology previously described for the combustion turbines (Section 5.2.2). However,
catalytic oxidation is not considered to be a cost effective control device for controlling
CO and VOC emissions for the diesel-fire pump in this Project. This is due to the
emergency status of the diesel-fire pump, which would be operated for no more than
52 hours per year for maintenance purposes. Therefore, an oxidation catalyst will not be
considered further in this BACT analysis. BACT for the emergency diesel-fire pump
proposed for the Project is to use good combustion controls.

5.3.3

The objective of this analysis is to determine BACT for PM10 emissions from the
emergency diesel-fire pump, A review of the BACT/LAER Clearinghouse documents
(CAPCOA, November 1999 web site review, USEPA, November 1999 web site review)
indicates that the most stringent PM10 emission level for a diesel-fired internal
combustion engine is 1.0 g/bhp-h for Parker Hannifin Corporation, located in the San
Joaquin Valley unified APCD. The 450 hp diesel-fired (Detroit Diesel model 6V92)
engine drives an electrical generator that is limited to 227 gallons per day. This diesel
engine is required to burn low sulfur diesel fuel that is not to exceed 0.05 percent sulfur
by weight and to use a positive crankcase control device that is 90 percent efficient.

Because the diesel-fire pump will typically operate a maximum of 52 hours per year, it is
anticipated that emission of particulate matter from the unit will be minimal. The
emission of PM10 will be controlled by filtering the source inlet combustion air and by
ensuring as complete combustion of the fuel as possible. The manufacturer's standard
operating practices will ensure as complete combustion of the diesel fuel as possible.
The PM10 emission rate of the emergency diesel-fire pump proposed for the Project is
limited to approximately 0.2 lb/h. Therefore, the recommended BACT for the emergency
diesel-fire pump for controlling pMt,, is to be inlet air filtering and good combustion
control.

PM10 EMISSION CONTROL BACT ANALYSIS

5.3.4 S02 EMISSION CONTROL BACT ANALYSIS

The objective of this analysis is to determine BACT for SON emissions from the
emergency diesel-fire pump, The diesel engine proposed for the Project is required to
burn low sulfur diesel fuel that is not to exceed 0.05 percent sulfur by weight.

Furthermore, the diesel-fire pump will only be in operation for a maximum of 52 hours
per year. The SON emission rate of the emergency diesel-fire pump proposed for the

Project is limited to approximately 0.5 lb/h. Therefore, the recommended BACT for the
emergency diesel-fire pump for controlling SON is to use low sulfur fuel oil with a
maximum content of 0.05 percent by weight and to limit operation to a maximum of

52 hours per year.
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5.4 COOLING TOWER BACT ANALYSIS

Uncontrolled cooling towers can be high emitters of PM10 under certain
conditions. pM10 from cooling towers is generated by the presence of dissolved and
suspended solids in the cooling tower circulation water, which is potentially lost as drift.
A portion of the water droplets emitted from the tower exhausts will evaporate leaving
the suspended or dissolved solids in the atmosphere, thus subject to dispersion.
Typically, drift eliminators are used to minimize drift (droplet) losses. The drift eliminator
control efficiency for the proposed cooling towers is 0.0005 percent resulting in
emissions of 3.86 lb/h per tower. The drift eliminators are proposed as BACT for PM10
for the cooling towers.

5.5 SUMMARY
The following is a summary of the ~BACT determination and associated emission

rates proposed for the pollutant emitting equipment for this project.

Nitrogen Oxides (NOt) Emissions

• GE UFA units - BACT was determined to be the use of dry-low NO,
burners during natural gas firing with an SCR to achieve an emission limit
of 2.5 ppmvd at 15 percent O2-

SW501F units - BACT was determined to be the use of dry-low NO,
burners during natural gas firing with an SCR to achieve an emission limit
of 2.5 ppmvd at 15 percent 02.

Emergency Diesel-Fire Pump - BACT is fuel injection timing retardation.

Carbon Monoxide (CO) Emissions

GE 7F'A units - BACT was determined to be the use of good combustion
controls during natural gas firing with an oxidation catalyst to achieve an
emission limit of 4.0 ppmvd at 15 percent 02.

SW 501 F units - BACT was determined to be the use of good
combustion controls during natural gas firing with an oxidation catalyst to

achieve an emission limit of 4.0 ppmvd at 15 percent O2.

Emergency Diesel-Fire Pump - BACT is good combustion controls during

fuel oil firing.

Particulate Emissions

• BACT is the use of natural gas, combustion air filters, good combustion

controls, and maintenance for both the GE UFA and SW501F units.

Emergency Diesel-Fire Pump - BACT is inlet air filtering and good
combustion control.
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Cooling Tower - BACT was determined to be the use of drift eliminators at
an efficiency of 0.0005 percent.

VOC Emissions

» GE UFA units - BACT was determined to be the use of good combustion
controls during natural gas firing with an oxidation catalyst to achieve an
emission limit of 5.2 ppmvd at 15 percent OF (10 percent removal).

SW 501 F units - BACT was determined to be the use of good
combustion controls during natural gas firing with an oxidation catalyst to
achieve an emission limit of 5.2 ppmvd at 15 percent 02 (10 percent
removal).

Emergency Diesel-Fire Pump - BACT is good combustion controls during
fuel oil firing.

Sulfur Dioxide (SO2) emissions

» GE UFA units - BACT is the use of good combustion controls using
natural gas.

SW501F units - BACT is the use of good combustion controls using

natural gas.

Emergency Diesel-Fire Pump - BACT is the use of low sulfur fuel oil with
a maximum content of 0.05 percent by weight and limiting operation to a
maximum of 52 hours per year.
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6.0 AIR QUALITY IMPACT ANALYSIS

6.1 SUMMARY OF FINDINGS
These findings are based on the results of the analyses conducted:
Applicability to PSD Review. Based on the Project's calculated potential to emit

(PTE) emissions, the proposed facility will be a major stationary source. The regulated
pollutants, NOt, CO, pMt,,, and VOC, exceed the PSD significant emission levels (SELs)
and are subject to PSD review. The PTE calculations are presented in Section 4.0:

• Ambient Air Quality Impact Analysis. The results of the AAQIA
demonstrate that predicted maximum CO emissions (1 and 8 hour
averaging periods) do not exceed PSD Class II Significant Impact Levels
(SlLs). Thus, a PSD increment consumption analysis and a National
Ambient Air Quality Standards (NAAQS) analysis are not required for this
pollutant. Predicted NO, (annual averaging period) and pMt,, (annual and
24 hour averaging periods) ambient air quality impacts exceed the PSD
Class ll SlLs. Both PSD Class ll increment consumption and NAAQS
analyses were perfumed for NOT (annual averaging period) and PM10
(annual and 24 hour averaging periods). The results of the Class ll
AAQIA, the NAAQS AAQIA results, and the Additional Impact Analyses

results are presented in Sections 6.4, 6.6, and 6.8 respectively. These

results show that neither the increment nor NAAQS standards are
exceeded.

Preconstruction Ambient Monitoring. The results of the AAQlA for NOT,

CO, and PM10 (annual averaging period) are less than the PSD de
minims monitoring levels, while the PM10 (24 hour averaging period)
results are above the dh minims monitoring levels. Under PSD rules,
ambient monitoring data gathering may be required by the Maricopa
County Environmental Services Department Air Quality Division
(ESDAQD) for PM10 unless representative data exists. The ESDAQD has
approved the use of representative PM10 ambient monitoring data from an
existing nearby monitor as representative of site conditions. The
ESDAQD has also approved representative NOT monitoring data for use

in the NAAQS analysis. A discussion of both representative monitoring
data sets is presented in this Section.

Additional Impacts Analysis. The proposed Project will not result in any
secondary growth in the area, nor will the Project's air quality impacts
have a significant adverse effect on surrounding soils and vegetation.
Visibility, acid deposition, and ground level concentration analyses were
performed for certain agreed-upon, sensitive Class ll areas in Arizona.
Groundlevel concentrations were also determined for Class l areas near
the proposed Project. The results of the AlA demonstrate that the
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operation of the proposed Project will not have a significant effect on the
assessed areas.

The air dispersion modeling analysis was conducted in accordance with EPA's
air dispersion modeling guidelines (incorporated as Appendix W of 40 CFR 51), as well
as the Mesquite Power, LLC, Mesquite Generating Station Ambient Air Quality Impact
Analysis Workplan (hereinafter referred to as the "workplace") submitted to ESDAQD on
behalf of Mesquite Power, LLC, a copy of which is included in Appendix E.

6.2 MODEL SELECTION
The Industrial Source Complex Short-Term 3 (lSCST3 Version 99155) air

dispersion model is capable of assessing impacts in simple, intermediate, and complex
terrain, and was used to predict maximum ground level concentrations associated with
the operation of the Project. The lSCST3 model is an EPA-approved, steady-state,
straight-line Gaussian plume model, which may be used to assess pollutant
concentrations from a wide variety of sources, associated with an industrial source
complex. In addition, ISCST3 incorporates the COMPLEX1 dispersion algorithm for
determining intermediate and complex terrain concentration impacts in accordance with
EPA guidance.

6.3 MODEL INPUT AND OPTIONS
Mode! input parameters, source and emission parameters, as well as the ISCST3

model default options and input databases were chosen to adequately represent the
Project.

6.3.1 MCDEL INPUT SOURCE PARAMETERS
The ISCST3 model was used to determine. the maximum predicted ground-level

concentration for each pollutant and applicable averaging period over the typical
operating ranges and four ambient temperatures (i.e., 17°  F, 59°  F, 73°  F, and 122°  F).
The representative stack parameters and emission rates modeled for each load over the
range of ambient temperatures considered in the analysis are presented in Table 6-1 .

6.3.2 LAND USE DISPERSION COEFFICIENT DETERMINATION
The EPA's land use method was used to determine whether rural or urban

dispersion coefficients should be used in the ISCST3 air dispersion model. In this
procedure, land circumscribed within a 3 km radius of the Project was classified as rural
or urban using the Auer land use classification method. Based on a visual inspection of
the USGS 7.5 minute topographic map of the location of the Project and a site visit, it
was concluded that over 50 percent of the area surrounding the Project is classified as
rural. Accordingly, the rural dispersion modeling option was used in the lSCST3 air
dispersion modeling.
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6.3.3 GEP STACK HEIGHT DETERMINATION

The dispersion of a plume can be affected by nearby structures when the stack is
short enough to allow the plume to be significantly influenced by surrounding building
turbulence. This phenomenon, known as structure induced downwash, generally results
in higher model predicted ground level concentrations near the influencing structure.
The Project's proposed buildings and structures were analyzed to determine their
potential to influence the dispersion of stack emissions. EPA'sGuideline for
Determination of Good Engineering Practice Stack Heightguidance document was
followed in this evaluation. When a stack is constructed to good engineering practice
(GEP) stack height, it avoids the modeled turbulent flow associated with nearby
influencing structures. If a GEP stack height is used, structural downwash need not be

considered in the analysis.
Structure dimensions and relative locations were entered into EPA's Building

Profile Input Program (BPIP) to produce an lSCST3 input file with the proper Huber-
Snyder or Schulman-Scire direction specific building downwash parameters. An output
of GEP stack heights for each of the Project's emission sources is also produced. The
structures and emission points included in the BPIP analysis are presented in Tables 6-2
and 6-3 and are illustrated on Figures 6-1 and 6-2, respectively. Results of the BPIP
GEP analysis indicate that the proposed stack height for each stack is less than the

respective GEP stack height, as shown in Table 6-4. Direction-specific building
downwash parameters for all of the Project's stacks were incorporated into the lSCST3
air dispersion modeling analysis. A complete printout of the BPIP output file is included
in Appendix F.

6.3.4 MODEL DEFAULTS

The following standard USEPA default regulatory modeling options were
initialized in the lSCST3 air dispersion modeling:

• Final plume rises.

• Stack-tip downwash.

• Buoyancy induced dispersion.

• Default vertical wind profile exponents and vertical potential temperature
gradient values.

Calm processing option.

Terrain elevations were incorporated.

6.3.5 RECEPTOR LOCATIONS

The air dispersion modeling receptor locations were established at appropriate
distances to ensure sufficient density and aerial extent to adequately characterize the

pattern of pollutant impacts in the area. Specifically, a nested rectangular grid network
that extends 10 km from the center of the Project was used. The rectangular grid

021100 6-4



Table e-é
Structures Included in the BPIP Analysis

Structure
Height (ft)

90

45

45

10

90

45

45

60

40

35

35

90

45

45

90

45

45

10

10

10

20

20

20

35

60

60

60

20

25

i
l

II

I

I
I
I
I

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

= 25

I 26

27
28

29

HRSG 1

Combustion Turbine 1

Air Inlet 1

Electrical Control Center 1

HRSG 2

Combustion Turbine 2

Air Inlet 2

Firewater Storage Tank

Demineralized Water Tank

Cooling Tower 1

Cooling Tower 2

HRSG 3

Combustion Turbine 8

Air Inlet 3

HRSG 4

Combustion Turbine 4

Air Inlet 4

Electrical Control Center 2

Electrical Control Center 3

Electrical Control Center 4

Firewater Pump Housing

Demineralized H20 Treatment

Waste Chemical Storage

Circulation Water Treatment

Control/Administration Area

Steam Turbine Area 1

Steam Turbine Area 2

Switchyard Control Building

SCR Ammonia Storage 1

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

Structure ID
Number Structure Designation'

Structure Base
Elevation (ft)

021100 6 5



Structure ID
Number Structure Designation'

Structure Base
Elevation (ft)

Structure
Height (n)

30

31

32

33

*Proposed structures to be located at the Project. Refer to Figure 6-1 for
locations.

SCR Ammonia Storage 2

Raw Water Storage Tank

Tank 1

Tank 2

890

890

890

890

25

60

20

20

Table 6-2 (Continued)
Structures Included in the BPIP Analysis
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I

I
Table ala

Emission Points Included in the BPIP Analysis

i

!

I
I

i
I

i
I

I
l

I

Height (ft)

170

170

170

170

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

1

1

2

3

4

5

6

7

I

i

I

I

8

9

10

11

12

13

14

15

16

17

18

19

I

I

I

20

21

22

23

24

25

26

27

28

29I

HRSG Stack 1

HRSG Stack 2

HRSG Stack 3

HRSG Stack 4

Cooling Tower Cell 1

Cooling Tower Cell 2

Cooling Tower Cell 3

Cooling Tower Cell 4

Cooling Tower Cell 5

Cooling Tower Cell 6

Cooling Tower Cell 7

Cooling Tower Cell 8

Cooling Tower Cell 9

Cooling Tower Cell 10

Cooling Tower Cell 11

Cooling Tower Cell 12

Cooling Tower Cell 13

Cooling Tower Cell 14

Cooling Tower Cell 15

Cooling Tower Cell 16

Cooling Tower Cell 17

Cooling Tower Cell 18

Cooling Tower Cell 19

Cooling Tower Cell 20

Cooling Tower Cell 21

Cooling Tower Cell 22

Cooling Tower Cell 23

Cooling Tower Cell 24

Diesel Firewater Pump

890

890

890

890

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

925

910

*Proposed emissions to be located at the Project. Refer to Figure 6-2
for locations.

Emission ID
Number Emission Designation

Base
Elevation (ft)

021100 6-7



26

27

Buildings and Stuctures Included in the BPIP Analysis*

*See Table 6-2 for building/structure identification and dimensions.

Figure 6-1
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Emission Points Included in the Analysis*

*See Table 6-3 for description of sources.

Figure 6-2
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Table 6-4
Results of BPIP GEP Analysis*

I

I

1

2

3

4

5

6

7

8

9

10

225

225

225

225

52.5

52.5

52.5

115

115

115

115

115

115

115

115

176.6

52.5

52.5

52.5

52.5

52.5

52.5

52.5

52.5

52.5

52.5

52.5

177.2

205

11

12

13

14

15

16

17

18

. 19

20

21

22

23

24

25

26

27

28

29I

*The complete BPIP output file is included in Appendix F.

Emission ID
Number Emission Designation Stack Height (ft) GEP Height (ft)

HRSG Stack 1

HRSG Stack 2

HRSG Stack 3

HRSG Stack 4

Cooling Tower Cell 1

Cooling Tower Cell 2

Cooling Tower Cell 3

Cooling Tower Cell 4

Cooling Tower Cell 5

Cooling Tower Cell 6

Cooling Tower Cell 7

Cooling Tower Cell 8

Cooling Tower Cell 9

Cooling Tower Cell 10

Cooling Tower Cell 11

Cooling Tower Cell 12

Cooling Tower Cell 13

Cooling Tower Cell 14

Cooling Tower Cell 15

Cooling Tower Cell 16

Cooling Tower Cell 17

Cooling Tower Cell 18

Cooling Tower Cell 19

Cooling Tower Cell 20

Cooling Tower Cell 21

Cooling Tower Cell 22

Cooling Tower Cell 23

Cooling Tower Cell 24

Diesel-Fire Pump

170

170

170

170

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

1
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network consists of 100 m spacing from the fence line out to 1,000 m, 500 m spacing out
to 5 km, and then 1,000 m spacing from 5 to 10 km. Receptor spacing at 50 m intervals
was used along the fence line. At the request of ESDAQD, additional receptors were
placed on the peaks of surrounding buttes within the 10 km grid. Preliminary modeling
showed that PM10 (24 hour averaging period) impacts, exceeding the PSD Class ll SILs,

fell on the edge of the 10 km grid. As a result, the grid was extended to capture all the
Project's significant impacts. Figure 6-3 illustrates the 10 km nested rectangular grid,
additional peaks, fence line receptors, and the relative location of the emission sources
and downwash structures. Figure 6-4 shows the extended grid used for the PM10

(24 hour averaging period) PSD Class ll SlL modeling as well as the PM10 annual
averaging period modeling. The elevated terrain option was used for all receptor points.

Terrain elevations at the receptor locations were obtained using 30 meter Digital
Elevation Model (DEM) terrain data from 7.5 minute USGS topographic maps. The
terrain elevation values were calculated by choosing the highest elevation using the
highest of the four DEM terrain elevations that encompassed each receptor.

6.3.6 METEOROLOGICAL DATA

The ISCST3 air dispersion model requires hourly input of specific surface and
upper air meteorological data. These data include the wind flow vector, wind speed,
ambient temperature, stability category, and the mixing height. Five years (1994-1998)
of surface upper air meteorological data from the Palo Verde Nuclear Generating Station
and data from Tucson International Airport was used in the ISCST3 air dispersion
modeling analysis. This meteorological data was obtained from the Maricopa County
ESDAQD for use in the air dispersion modeling analysis.

The Palo Verde Nuclear Generating Station is located approximately 2 miles
north of the proposed Project location. The elevation, terrain, and surface roughness
characteristics at the meteorological station are very similar to the Project site.
Therefore, the meteorological data is representative of the Project site.

6.4 MODEL RESULTS

In accordance with the air modeling Workplan, ISCST3 air dispersion modeling
was performed using the emission rates for NOt, CO, and pM10, and operational
parameters by load, as presented in Table 6-5 for each applicable averaging period .

6.4.1 COMPARISON TO PSD CLASS II SIGNIFICANT IMPACT LEVELS AND
PRECONSTRUCTION MONITORING REQUIREMENTS
Table 6-5 presents the maximum predicted Not, CO, and PM10 impacts for the

Project using the lSCST3 air dispersion model and 5 years of meteorological data (1994
to 1998) for each pollutant and averaging period. A complete listing of all modeled

021100 6-11
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impacts by pollutant, operating scenario, and averaging period are contained in

Appendix G.
Table 6-5 also compares the maximum model predicted concentrations for each

pollutant and applicable averaging period with the PSD Class ll SlLs and the pre-
construction monitoring requirements. The Project's CO (1 and 8 hour averaging
periods) maximum predicted impacts are less than the PSD Class ll significant impact
levels. Therefore, under the PSD program, further air quality impact analyses are not
required for this pollutant. Further air quality analyses are required for NOt and PM1D

(annual and 24 hour averaging periods). The additional analyses included the following
assessments for both NO, and annual and 24 hour PM10.

A NAAQS analysis.

• A PSD increment analysis.
The NAAQS analysis requires that the air quality from both the Project and all

nearby "large" sources be combined with existing background air quality levels to
determine whether the addition of the Project will result in the potential violation of the
NAAQS. The NO, and PM10 NAAQS analyses are presented in Section 6.6.

The PSD increment analysis requires that the air quality impact from the Project
be combined with air quality impacts from other nearby increment consuming sources to
determine whether total PSD related impacts are less than the allowable PSD increment

level. The NO, and PM10 Class ll increment analyses are presented in Section 6.7.
As shown in Table 6-5, the maximum modeled 24 hour average pM10 impact of

40.42 ug/m3 exceeds the PSD monitoring criterion of 10 ug/m3 for pM10. The predicted
impacts for all other pollutants are less than the corresponding PSD monitoring criteria.
The ESDAQD has approved the use of existing PM10 ambient monitoring data to
represent the existing ambient PM10 concentration near the Project.

Even though the NO; ambient monitoring criterion was not exceeded, the
maximum NO, impact from the project exceeds the PSD NOT SIL. The ESDAQD
approved the use of existing NOT ambient monitoring data for the NAAQS analysis. The
existing monitoring data used in the NAAQS analysis are contained in Section 6.6.

6.4.2 STARTUP EMISSIONS ANALYSIS
Pollutant emission rates may vary significantly during low load transient

conditions experienced during periods of startup. This is due to low load instability in the
combustion turbine's dry-low NO, combustor, and because the SCR and the oxidation
catalyst are at suboptimum temperatures. Section 4 contains a discussion of emissions

of SON, PM19, VOC, CO, and NO, during startups and shutdowns.
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CO emissions from Westinghouse 501 F combustion turbine were higher during
startup than normal full load operation. CO has a short-term ambient air quality standard
(1 and 8 hour averaging periods), short-term startup emissions for the Westinghouse
501 F combustion turbine will be evaluated. The worst case 1 hour CO emission rate is
28.3 lb/h during startup. For an 8 hour averaging period, the average emission rate
should consider a period of normal operation of 4 hours, and a worst case 4 hour startup
period. The worst case 8 hour startup emission rate of CO for the Westinghouse turbine
becomes:

(28.3 lb/h X 4 hours) + (23 In/h X 4 hours)) / (8 hours) : 25.7 In/h

Since the CO impacts (as presented in Table 6-5) are significantly below the
PSD significant impact levels, a modeling analysis to determine the impacts from these
startup emissions is unnecessary. Applying a ratio to the impacts that reflects the
increase in emissions will give adequate representation of the CO impacts during
startup. Table 6-6 presents the CO impacts during startup processes. The impacts
remain well below the PSD significant impact levels for the CO 1 and 8 hour averaging
periods.

6.5 SIGNIFICANT IMPACT AREA AND EMISSION INVENTORY
DETERMINATION

As concluded in Section 6.4, further air quality impact analyses of NO, and PM10
(annual and 24 hour averaging periods) are necessary to demonstrate compliance with
PSD increments and the NAAQS. In accordance with EPA guidance, all nearby sources
are required to be modeled as part of the NAAQS and increment analyses. The
Modeling Guideline defines a "nearby" source as any point source expected to cause a
significant contribution gradient in the vicinity of the proposed new source. For PSD
purposes, "vicinity" is defined as the impact area. The "significant impact area" is then
defined as a circle whose radius is the farthest distance from the Project for which there
is a predicted significant impact. A significant impact is further defined as a modeled
concentration more than the PSD significant impact levels, as shown in Table 6-7. A
Separate radius is determined for each pollutant and averaging period.

6.5.1 SIGNIFICANT IMPACT AREAS
The radii of significant impact were determined for the Project by finding the

farthest receptor distance for which the predicted maximum impact was above the
significance level. The results of this determination are contained in Table 6-7. As
indicated in Table 6-7, the significant impact area for NO, is 1.46 kilometers (km), for
PM10 (annual average) is 5.41 km, and for PM10 (24 hour average) is 14.03 km from the
Project location. Rather than model only those receptors that fall within the Project's
significant impact areas, the full grids presented on Figures 6-3 and 6-4 were used in the
NAAQS and increment analyses.
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Table 6-6
CO Startup Emissions and Impacts

PSD Class II
Significant
Impact Level"
(p9/m3)

I

I

"For the Westinghouse 501 F combustion turbines.

"From Table e-5.

'Applies a ratio of 1.23 to the impacts during normal operation.
(28.3 In/h startup emission rate/23 In/h normal emission rate.)

"Apples a ratio of 1.12 to the impacts during normal operation.
(25.7 In/h startup emission rate/23 In/h normal emission rate.)

Normal Operation
Impacts
(pg/m3)b

Startup
Operation
Impacts
(ug/m3)

479.69

35.12

590.02°

39.33°

2,000

500
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1Pollutant
Averaging
Period

PSD Significant Impact
Level (pg/m3)

Distance of Significant
Impact* (km)

I

I

I

I

no,
PIVI10

PIVI10

Annual

Annual

24 Hour

1.0

1.0

5.0

1.46

5.41

14.03

"The significant impact area for each pollutant and averaging period is
defined by the distance shown and is the largest distance of the two
turbine vendors' machines §GeneraI Electric and Westingh_ouse)._..

Table 6-7
EPA Designated Significant impact Levels
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6.5.2 EMISSION INVENTORY OF NEARBY SOURCES

EPA guidance states that modeling must include those sources which have
received PSD permits but have not yet begun to operate, as well as any complete PSD
applications for which a permit has not yet been issued. As a compilation of emission
sources for the emissions inventory, Mesquite Power, LLC, has gathered data for the

nearby facilities of Duke, Pinnacle West, and Palo Verde Nuclear Generating Station.
The emission inventory used is conservatively high because the Palo Verde Nuclear
Generating Station is an existing facility, and its impacts are already accounted for in the
background data. The source names, locations, and modeling parameters are shown in
Table 6-8. The modeling parameters were identified through inspection of source permit
application information obtained from the Maricopa County ESDAQD. The nearby
sources presented in Table 6-8 will be included in the PSD increment and NAAQS
analyses.

6.6 NAAQS ANALYSIS

The National Ambient Air Quality Standards (NAAQS) cumulative impact analysis
was accomplished by adding the predicted ambient impact of the Project to the impact of
nearby sources, then adding the representative background ambient concentration. The
total was compared to the applicable NAAQS for the pollutant. This procedure was
applied to NOT on an annual average basis and PM10 on an annual and 24 hour average
basis.

6.6.1 EXISTING SOURCES

The emission inventory of sources included in the NAAQS analyses for NOT and
PMw is shown in Table 6-8. Source emissions used in the analyses were obtained from
the air permit applications for the previously mentioned facilities. Stack modeling
parameters (including height, diameter, flow rate, and temperature) were included as
part of the inventory.

6.6.2 BACKGROUND CONCENTRATIONS

In accordance with EPA guidance, air quality data may be used to establish
background concentrations in the impact area resulting from existing sources that are
not considered nearby. Representative background concentration values have been

developed from existing ambient data collected in the area. Table 6-9 shows the
monitoring site used, its location relative to the Project, and the representative ambient
monitoring concentrations. The Palo Verde Nuclear Generating Station monitoring site

(AIRS #04-013-9993) was used exclusively for NOT and PM10.
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Emission Inventory of Nearby SOLace: fun ..

Source*
I

Facility
Elevation,
(m)

268.5

I
!
I

I

i

268.5

268.5

268.5

268.5

268.5

268.5

268.5

268.5

268.5

268.5

268.5

268.5

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

Location Emission Rate (g/s)

Stack
Height,
(m)

Stack
Diameter,
(m)

Stack
Velocity,
(m/s)

Stack
Temp, ,
(K)UTM-E UTM-N no, PM10

I
4

!
|
I

I

I

Dukel

Duke2

DukBoilr

DUKCOIO1

Dukcol02

DukCoI03

Dukcol04

Dukcol05

DukCoI06

DukcolD7

Dukcol08

DukCol09

Dukcol10

Pwstackl

PWStack2

PWStack3

pwsta¢k4

Pwsiack5

PWStack6

PWStack7

PWStack8

PWT1C1

PWT1 C2

P\NT1 CO

P\/\/T1 C4

P\NT1C5

PWT1 CO

PWT1 C7

PVVT1 C8

P\NT1 CO

PV\/T1 C10

324282

324330

324255

324182

324198

324214

324231

324247

324264

324280

324297

324313

324330

328939.8

3289398

328939.8

3289398

328939.8

3289398

3289398

328939.8

329019.8

329036.3

3290528

329069.3

329085.8

3291023

329118.8

329135.3

329151 .8

329168.3

3690470

3690470

3690476

3690358

3690358

3690358

3690358

3690358

3690358

3690358

3690358

3690358

3690358

3690244. 1

3690200.4

3690091 . 1

3690047.5

3689878.4

3689834.7

3689725.4

3689681 . 8

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3690251 . 1

3.02

3.02

0.39

0

0

0

0

0

0

0

0

0

0

3.06

3.06

3.06

3.06

3.06

3.06

3.06

3.06

0

0

0

0

0

0

0

0

0

0

4.03

4.03

0.04

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

0.14

1.01

1.91

1.91

1.91

1.91

1.91

1.91

1.91

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

48.77

48.77

11.28

14.33

14.33

14.33

14.33

14.33

14.33

14.33

14.33

14.33

14.33

53.34

53.34

53.34

53.34

53.34

53.34

53.34

53.34

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

5.49

5.49

0.61

9.24

9.24

9.24

9.24

9.24

9.24

9.24

9.24

9.24

9.24

5.49

5.49

5.49

5.49

5.49

5.49

5.49

5.49

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

21.34

21.34

10.67

9.14

9.14

9.14

9.14

g.14

9.14

9.14

9.14

9.14

9.14

19.81

19.81

19.81

19.81

19.81

19.81

19.81

19.81

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

359.82

359.82

505.37

294.26

294.26

294.26

294.26

294.26

294.26

294.26

294,26

294.26

294.26

349.82

349.82

349.82

349.82

349.82

349.82

349.82

349.82

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

Table 6-8
NAAQS Modeling Analysis
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Table 6-8 (Continued)
Emission Inventory of Nearby Sources for NAAQS Modeling Analysis

I

I

n~l
I

I

I

1

Source*

pwTl C11

PVVT1 C12

PWT2C1

PWT2C2

PWT2C3

PWT2C4

P\NT2C5

PV\/T2C6

PV\/T2C7

PWT2C8

PWT2C9

P\NT2C10

PWT2C11

P\NT2C12

PVVT3C1

PWT3C2

PWT3C3

PVVT3C4

PWT3C5

PV\/T3C6

PVVT3C7

PWTSC8

PWT3C9

PVVT3C10

PWT3C11

PWT3C12

PV\/T4C1

P\NT4C2

P\NT4C3

PVVT4C4

P\NT4C5

P\NT4C6

P\NT4C7

Location Emission Rate (g/s)

Stack
Height,
(m)

Stack
Diameter,
(M)

Stack
Velocity,
(m/s)

Stack
Temp. ,
(K)

Facility
Elevation,
(M) I

II

I
I
|
I

I

I
I
I
I
I

I
I

i
I
I

I

I

i
i

I

I

I
I

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

266.7

UTM-E UTM-N NOt PM10

329184.9

329201.4

329019.8

329036.3

329052.8

329069.3

329085.8

329102.3

329118.8

329135.3

329151.8

329168.3

329184.9

329201.4

329019.8

329036.3

329052.8

329069.3

329085.8

329102.3

329118.8

329135.3

329151.8

329168.3

329184.9

329201.4

329019.8

329036.3

329052.8

329069.3

329085.8

329102.3

329118.8

3690251 . 1

3690251.1

3690098.1

3690098.1

3690098. 1

3690098.1

3690098.1

3690098. 1

3690098.1

3690098.1

3690098.1

3690098.1

3690098.1

3690098.1

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689885.4

3689732.4

3689732.4

3689732.4

3689732.4

3689732.4

3689732.4

3689732.4

0

0

0

0

0

0

0

0

0

0

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

0.08

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

16.76

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

6.10

10.0

10,0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93

295.93
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Table 6-8 (Continued)
Emission Inventory of Nearby Sources for NAAQS Modeling Analysis

V
I

»
!

s
}
i
I

!

Source*

PWT4C8

PVVT4C9

PWT4C10

PWT4C11

P\NT4C12

PVFurnce

PvcolTr1

PvcolTr2

PVColTr3

Location Emission Rate (g/s)

Stack
Height,
(m)

Stack
Diameter,
(m)

Stack
Velocity,
(m/s)

Stack
Temp.,
(K)

Facility
Elevation,
(m)UTM-E UTM-N no, PM10

329135.3

329151.8

3291683

329184.9

329201.4

327365.7

326684.3

326375.1

326176.7

3689732.4

3689732.4

3689732.4

3689732.4

3689732.4

3696635.0

3696157.6

3695819.2

3695361 . 1

0

0

0

0

0

0.32

0

0

0

0.08

0.08

0.08

0.08

0.08

0.05

0.56

0.56

0.56

16.76

16.76

16.76

16.76

16.76

28.04

19.36

19.36

19.36

6.10

6.10

6.10

6.10

6.10

0.46

9.14

9.14

9.14

10.0

10.0

t0.0

10.0

10.0

0.99

9.63

9.63

9.63

295.93

295.93

295.93

295.93

295.93

322.04

316.48

316.48

316.48

'Duk = Duke
FW = Pinnacle West
.PV_=_Pa.yerpl.e_nuclea.r Generat.i.n.g..§§ation....

Source: Air permit applications for the respective facilities.

266.7

266.7

266.7

266.7

266.7

289.6

289.6

289.6

289.6
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I Table 6-9
Representative Ambient Background Monitoring Data

Location
Latitude/
Longitude
(degrees)

Distance
from
Project
(km)

Direction
from
Project

Pollutant
Monitored

Averaging
Period

Representative
Background
Concentration
(ug/m3)

33.349/
112.832

3.0 N n02 Annual 58"

33.349/
112.832

3.0 N PM1o Annual

I

Monitoring
Site

Palo Verde"

Palo Verde"

Palo Verde"
33.349/
112.832 3.0 N PM10 24 hour 70°'

"Represents the maximum 1 hour NOT monitored value for a portion of 1998. This is
conservatively higher than the annual average maximum.

"Palo Verde Nuclear Generating Station (AIRS #04-013-9993).

"Represents the maximum..high_.second..h.i9h..value for 1997.

° Represents the maximum annual mean for 1997.

20°

021100 6-23
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N02CONCENTRATIONS
A background NOT concentration of 58 1Jg/m3 was assumed in the NAAQS

analysis. This representative background concentration, as contained in Table 6-9, was
calculated as the maximum 1 hour concentration of NOT for a portion of the calendar
year 1998 at the monitoring site. The monitoring site began operation in April and has
recorded 7 months of data. The ESDAQD determined that these NOT data are
representative for the Project and as such are used in the NAAQS analysis,

PM1nCONCENTRATIONS
The background annual average PM10 concentration assumed in the NAAQS

analysis is 20 ug/m3. This value is the highest reported annual mean for the period of
record of 1996-1999 at the monitor site. The background 24 hour average PM10
concentration assumed in the NAAQS analysis is 70 ug/m3. This conservative
background concentration, as presented in Table 6-9, is the high second high measured
value for any given calendar year for the period of record of 1996 to 1999 at the monitor
site. The monitor has been determined by the ESDAQD to be representative of the
PM10 background concentration near the Project.

6.6.3 RECEPTOR LOCATIONS

The receptor grid is based on the same receptor grid utilized for the maximum air
quality impact determination, as discussed in Section 6.3.5, which consists of a
rectangular grid network of 100 m spacing from the fence line out to 1,000 m, 500 m
spacing out to 5 km, and then 1,000 m spacing from 5 km to 10 km. Receptor spacing
at 50 m intervals was used along the property boundary.

6.6.4 MODELING METHODOLOGY

The basis of the NAAQS analysis is the summation of impacts from the Project,

nearby sources, and a representative background concentration. The modeling
procedure used was similar to that used to determine maximum impacts from the
Project, as described in Section 6.3. The lSCST3 model was operated with the 5 years
(1994 to 1998) of meteorological data described in Section 6.3.6. However, for the
NAAQS analysis the Project's emissions were simultaneously modeled with other

nearby sources and added to a representative ambient background concentration.

6.6.5 RESULTS

For the annual averaging periods, the highest predicted impacts produced by the

operating load and existing source combination were determined. For the P1V11;> 24 hour
averaging period, the modeled high sixth high concentration was determined. NOT
emissions from the Project and other nearby sources were conservatively assumed to

be emitted as NOt. As shown in Table 6-10, both NO, and PM1o show no violation of the
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NAAQS. A complete listing of NAAQS predicted impacts by pollutant, operating
scenario, and averaging period are contained in Appendix H.

6.7 PSD CLASS ll INCREMENT ANALYSIS

6.7.1 SOURCE INVENTORY
EPA guidance for the development of a cumulative inventory considers

emissions from both the proposed Project and from sources in the significant impact
area (SlA). There may be the need to include other sources outside the SlA that cause
significant impacts in the Project's SlA. As detailed in the Pinnacle Northwest Combined
Cycle Project Application, the recent APS West Phoenix Power Plant expansion project
was evaluated to determine if a large source in the Phoenix area could contribute to a
significant concentration in that project's SlA. The APS Plant's modeled impacts were
insignificant. It is expected that sources of this size and location will not have an impact
on the Project's SlA. Thus, as a compilation of emission sources for the emissions
inventory, Mesquite has gathered data for the nearby facilities of Duke, Pinnacle West,
and Palo Verde Nuclear Generating Station. The source names, locations, and
modeling parameters are presented in Table 6-8. As previously discussed, the modeling
parameters were identified through inspection of source permit application information
obtained from the Maricopa County ESDAQD. The nearby sources presented in
Table 6-8 are included in the PSD increment analyses.

6.7.2 INCREMENT ANALYSIS METHODOLOGY

The basis of the increment analysis follows the modeling methodology presented
in the NAAQS analysis in Section 6.4 without the addition of a representative
background concentration. The PSD increment levels of comparison are presented in
Table 6-11 .

6.7.3 CONCLUSION

The predicted maximum impact from the Project for NOT and PM10 were
compared to the PSD Class II increments as shown in Table 6-12. The results shown in
the table indicate that the operation of the Project will not result in consumption of the

available PSD Class ll increments. A complete listing of all increment modeled impacts
by pollutant, operating scenario, and averaging period are contained in Appendix l.
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Table 6-11
PSD Class II Increments for NO, and PM10

i!
I

Pollutant
i
I

Averaging Period PSD Increment
(Ag/m° )

n02
II
i
I

Annual 25

I

I
PM10 Annual 17 i

I

PIVI1o 24 Hour 30
I

I|
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6.8 ADDITIONAL IMPACT ANALYSES

6.8.1 NONATTAINMENT AREAS NEAR THE PROJECT
The Project will be located approximately 15 miles west of the Phoenix

nonattainment area for PM10 and 25 miles west of the Phoenix nonattainment area for
CO and NO, (as a precursor to O3) PSD pollutants. Maricopa County Rule 240 Section
308.1 (e) presumes that any major source of VOCs and NO, located within 50 km
(31 miles) of an ozone nonattainment area contributes to ozone violations unless it can
be demonstrated that topographical, meteorological, or other physical factors in the
vicinity of the new major source are such that emissions are not expected to contribute
to violations of the ozone standards in the adjacent nonattainment areas.

Figure 6.5 shows a seasonal, daytime wind rose for the Project, the boundary for
the ozone nonattainment area, as well as the surrounding terrain and topography. The
wind rose represents the hottest months (May through October) and the daylight hours
(8 am to 8 pm), These bounds are used to represent the summer ozone period. The
prevailing wind is from the southwest (with smaller components from the south).
Considering these winds, emissions from the Project would be transported to the
northeast along the river valley towards the White Tank Mountains. This keeps the
emissions from making further eastward progression towards the ozone nonattainment
area. Thus it is not likely, based on meteorological and topographical considerations,
that emissions from the Project would be transported through the Buckeye Valley into
the ozone nonattainment area of the Phoenix air basin. As further consideration of the
transport of emissions from the Project into both the ozone and PM1o nonattainment
areas, each area was evaluated with a modeling analysis.

These areas were modeled with the lSCST3 air dispersion model to demonstrate
there would be no significant impacts into the areas. Receptors were placed along the
boundaries of the nonattainment areas and were modeled against PSD Class ll
significant impact levels. Figure 6-6 illustrates the receptors with respect to the
proposed Project location. Table 6-13 provides the maximum impacts on these
receptors and compares them to PSD Class ll SILs. As can be seen from Table 6-13,
the Project will not have a significant impact on these nonattainment areas.

6.8.2 COMMERCIAL, RESIDENTIAL, AND INDUSTRIAL GROWTH

The Project will be constructed near Arlington, Arizona. There will be an

increase in the local labor force during the construction phase of the Project, but this
increase will be temporary, short-lived, and will not result in permanent or significant

commercial and residential growth occurring in the vicinity of the Project. It is anticipated
that most of the labor force during the construction phase will commute from nearby

communities. The electrical generating capacity created by the Project will not have a
significant effect upon the industrial growth in the immediate area considering that the
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Table 6-14
Comparison of Maximum Impacts to NAAQS

Pollutant
NAAQS
(ug/m3)

Averaging
Period

Maximum Impact (IJg/m3)

General Electric Westinghouse
no,
CO

PMw

Annual

8 hour

1 hour

Annual

24 hour

2.37

34.72

479.69

3.95

32.28

2.39

35.12

479.69

3.59

29.50

100

10,000

40,000

50

150
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electrical generating capacity will be sold to the grid as opposed to a nearby industrial

host.
Population increase is a secondary growth indicator of potential increases in air

quality levels. Changes in air quality due to population increase is related to the amount
of vehicle traffic, commercial/institution facilities, and home fuel use. Approximately 25
to 30 new permanent jobs will be created as a result of the Project, thus, it can be
concluded that there will not be any significant air quality impacts associated with
secondary growth.

6.8.3 SOILS AND VEGETATION

The NAAQS have been established to protect public health and welfare from any
adverse effects of criteria pollutants, which include impacts on soil and vegetation. As
shown in Table 6-14, the Project will have predicted impacts significantly below all
NAAQS. It is concluded, therefore, that no adverse effects on soils and terrestrial
vegetation are expected.

6.8.4 CLASS II SENSITIVE AREA IMPACT ANALYSIS

A Class II impact analysis was performed to evaluate the potential for visibility
impairment, ground level impacts, and acid deposition. The following sensitive areas
were identified by the Federal Land Manager (FLM) and Maricopa County ESDAQD in a
meeting with a representative of Mesquite Power, LLC: Hummingbird Springs, Big Horn
Mountain, Eagletail Mountain, Signal Mountain, Woolsey Peak, and North Maricopa
Mountains Wilderness areas, as well as the Gila Bend and Gila River Indian
Reservations. Figure 6-7 illustrates the locations of these sensitive areas with respect to
the Project location.

5.8.4.1 VISIBILITY

Distinct from a Class I visibility analysis, the additional impact analysis presented
here is concerned with visibility impairment within the Class ll sensitive areas. The
general components of a visibility impairment analysis include:

» Determination of the visual quality of the area.

Determination of the potential for visibility impairment with a screening
level assessment.

If warranted, a more in-depth analysis of the visibility impairment
potential.
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Visual Quality of the Area: The Project will be located in an area of southwestern

Arizona, which is generally used for agricultural purposes. The climate of the area is
characterized as extremely arid, typical of the low elevation desert valley. The low
relative humidity and abundant sunshine result in generally good visibility throughout
much of the year.

Visual Impairment Screening Assessment: A visibility impairment screening analysis

was conducted at each of the Class ll sensitive areas to provide a conservative
indication of the perceptibility of plumes from the proposed emission sources. The
analyses were performed in accordance with EPA's Workbook for Plume Visual impact
Screening and Analysis (EPA-450/4-88-015, September 1988, hereinafter referred to as
the 'Workbook'), using the VISCREEN model.

In accordance with Workbook visual screening procedures, the VISCREEN
plume visual impact-screening model was used with default worst case Level 1
screening parameters as presented in Table 6-15. Results of the conservative Level 1
visual screening analysis indicated a potential for visibility impairment at all locations. As
such, less conservative Level 2 screening analyses with situation-specific input
parameters were conducted.

Table 6-16 presents the Level 2 visual screening parameters used in the

VISCREEN modeling. As Table 6-16 illustrates, many of the input parameters for a
Level 2 analysis are the same as the default worst case values for a Level 1 analysis
specified in the Workbook. However, the shaded parameters in Table 6-16 designate
the situation-specific inputs of the Level 2 analysis, which are more representative of the

specific region and operating conditions of the Project. The situation-specific Level 2
screening parameters are described below:

Emissions: The worst case maximum hourly emissions of NO, and PM10 from the

combustion turbine/HRSGs (refer to Table 6-1) were used in the Level 1 and Level 2
visibility analyses. '

Background Visual Range: Figure 8 of the Workbook indicates that the background
visual range for all the Class II sensitive areas is 110 km. This background visual range

was used in the screening Level 1 approach. However, based on a November 14, 1999

meeting between representatives of Marcopa County, Mesquite Power, LLC, and
Mr. Peter Lahr (representing the Federal Land Managers), it was recommend by Mr.
Lahr to use a more current background visual range from the Superstition Class I

Wilderness area to represent the visual ranges at the Class II sensitive areas.
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Table 6-15
VISCREEN Level 1 Model Inputs

VISCREEN Modeling Parameter

Level 1
erst Case Analysis)

Hummingbird
Springs

Eagletail
Mountain

Signal
Mountain

Woolsey
Peak

Worst Case Emissions

General Electric

Particulate Emissions

NO, (as N02) Emissions

Worst Case Emissions

Westinghouse

Particulate Emissions

no, (as N02) Emissions

Primary NOT Emissions

Soot Emissions

Sulfate Emissions

Source-Observer Distance

Minimum Source-Class l Distance

Maximum Source-Class l
Distance

Background Visual Range

Plume-Source-Observer Angle

Background Ozone Concentration

Stability Class

Wind Speed

Threshold-delta E

Threshold-Green Contrast

Background Fine Particulate
Density

Background Fine Particulate Size
Index

Background Coarse Particulate
Density

15.32 g/s
11.20 g/s

15.32 g/s

11.20 g/s

15.32 g/s

11.20 g/s

15.32 g/s

11.20 g/s

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 g/s

32.1 km

32.1 km

49.8 km

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 g/s

14.9 km

14.9 km

25.1 km

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 g/s

33.2 km

33.2 km

51.7 km

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 g/s

15.3 km

15.3 km

32.8 km

110 km

11 .25
degrees

11.25
degrees

110 km

11.25
degrees

0.04 ppm

F

1.00 m/s

2.00

0.05

1.50 g/cms

110 km 110 km

11.25
degrees

0.04 ppm 0.04 ppm

F F

1.00 m/s 1.00 m/s

2.00 2.00

0.05 0.05

1.50 g/cm" 1.50 g/cm3

0.04 ppm
F

1.00 m/s

2.00

0.05

1.50 g/cm3

0.3 pm 0.3 pM 0.3 pM 0.3 pm

2.5 g/cm3 2.5 g/cm3 2.5 g/cm3 2.5 g/cm3

I

I

I
i
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VISCREEN Modeling Parameter

6.0 pm

2.5 g/cm3

2.0 pm

2.0 g/cm3

0.1 pm

1.5 g/cm"

0.5 pm

15.32 g/s

11.20 g/s

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 gas

32.8 km

32.8 km

51.5 km

110 km

11.25
degrees

0.04 ppm

F

1.00 m/s

Background Coarse Particulate
Size Index

Plume Particulate Density

Plume Particulate Size Index

Plume Soot Density

Plume Soot Size Index

Plume Primary SON Density

Plume Primary SON Size Index

Worst Case Emissions

General Electric

Particulate Emissions

NOt (as NOT) Emissions

Worst Case Emissions

Westinghouse

Particulate Emissions

NO, (as NOT) Emissions

Primary NOT Emissions

Soot Emissions

Sulfate Emissions

Source-Observer Distance

Minimum Source-Class I Distance

Maximum Source-Class l
Distance

Background Visual Range

Plume-Source-Observer Angle

Background Ozone Concentration

Stability Class

Wind Speed

Eagletail
Mountain

Signal
Mountain

Woolsey
Peak

6.0 pm

2.5 g/cma

2.0 pm

2.0 g/cms

0.1 pm

1.5 g/cms

0.5 pm

15.32 g/s

11.20 g/s

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 g/s

35.3 km

35.3km

42.8 km

110 km

11 .25
degrees

0.04 ppm

F

1.00 m/s

6.0 pm

2.5 g/cm3

2.0 pm

2.0 g/cm3

0.1 pm

1.5 g/cms

0.5 pm

15.32 g/s

11.20 g/s

14.52 g/s

11.88 g/s

0.0 g/s

0.0 g/s

0.0 g/s

53.2 km

53.2 km

132.3 km

110 km

11 .25
degrees

0.04 ppm

F

1.00 m/s

Table 6-15 (Continued)
VISCREEN Level 1 Model Inputs

el 1
reAnalysis)

6.0 pm

2.5 g/cm3

2.0 pm

2.0 g/cm3

0.1 pm

1.5 g/cm3

0.5 pm

15.32 g/s

t1.20 g/s

14.52 g/s

11.88 g/s

0_0 g/s

0.0 g/s

0.0 g/s

32.1 km

32.1 km

47.8 km

110 km

1t.25
degrees

0.04 ppm

F

1.00 m/s
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Table 6-15 (Continued)
VISCREEN Level 1 Model Inputs

VISCREEN Modeling Parameter

Level 1
(Worst Case Analysis)

Hummingbird
Springs

Eagletail
Mountain

Signal
Mountain

Woolsey
Peak

Threshold-delta E

Threshold-Green Contrast

Background Fine Particulate
Density

Background Fine Particulate Size
Index

Background Coarse Particulate
Density

Background Coarse Particulate
Size Index

Plume Particulate Density

Plume Particulate Size Index

Plume Soot Density

Plume Soot Size Index

Plume Primary SON Density

Plume Primary SCI Size Index

2.00

0.05

1.50 g/cm3

0.3 pm

2.5 g/cms

6.0 pm

2.5 g/cm3

2.0 pm

2.0 g/cm3

0.1 pm

1.5 g/cm"

0.5 pm

2.00

0.05

1.50 g/cma

0.3 pm

2.5 g/cm3

6.0 pm

2.5 g/cm3

2.0 pm

2.0 g/cma

0.1 pm

1.5 g/cma

0.5 pm

2.00

0.05

1.50 g/cm3

0.3 pm

2.5 g/<:m3

6.0 pm

2.5 g/cm3

2.0 pm

2.0 g/cma

0.1 pm

1.5 g/cm3

0.5 pm

2.00

0.05

1.50 g/¢m3

0.3 pm

2.5 g/cma

6.0 pm

2.5 g/cm3

2.0 ISM

2.0 g/cma

0.1 pm

1.5 g/cm'

0.5 pm
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Worst Case Emissions

General Electric

Particulate Emissions

NO, (as NO2) Emissions

Worst Case Emissions

Westinghouse

Particulate Emissions

NO, (as NOt) Emissions

Primary NO; Emissions

Soot Emissions

Sulfate Emissions

Source-Observer Distance

Minimum Source-Class I Distance

Maximum Source-Class I
Distance

Background Visual Range

Plume~Source-Observer Angle

Background Ozone Concentration

Stability Class

Wind Speed

Threshold-delta E

Threshold-Green Contrast

Background Fine Particulate
Density

Background Fine Particulate Size
Index

Background Coarse Particulate
Density

Table 6-16
VISCREEN Level 2 Model Inputs

VISCREEN Modeling Parameter

Level 2
(Situation-Specific Analysis)

Hummingbird
Springs

Eagletail
Mountain

Signal
Mountain

Woolsey
Peak

15.32 g/s

11.20 g/s

14.52 g/s

11.88 g/s
0_0 g/s

0.0 g/s

0.0 g/s

32.1 km

32.1 km

49.8 km
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Table 6-16 (Continued)
VISCREEN Level 2 Model Inputs

VISCREEN Modeling Parameter

Level 2
(Situation-Specific Analysis)

Hummingbird
Springs

Eagletail
Mountain

Signal
Mountain

Woolsey
Peak

6.0 pm

2.5 g/cms
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Table 6-16 (Continued)
VISCREEN Level 2 Model Inputs

Level 2
(Situation-Specific Analysis)

VISCREEN Modeling Parameter
Woolsey
Peak

2.00

0.05

1 .50 g/cm°

0.3 pm

2.5 g/cfT\3

6.0 pM

2.5 g/cm'

e

.:,=. : . . ; = , .= . . . ,.=r: ... . . : Q -:;.=.=;:=.¢ =;:¢;.¢..... 4

;= .1 1  + 1 - ':  .1..: ..::: .: = ;  :

. : : § : . § : . :  5 4  A g¢ : | 3:5Q;= 12E;.2.=E=.,ErErr;.ErEr;:E=E,E

z.. .....:=:...j......¢ .j..j:=: :...:.::..........:;..:.:::;*

€..
...=:.,*¢..

2.0 g/cm°

0.1 pm

1 .5 g/cm"

0.5 p,m

Hummingbird
Springs

Eagletail
Mountain

Signal
Mountain

Threshold-delta E

Threshold-Green Contrast

Background Fne Particulate
Density

Background Fine Particulate Size
Index

Background Coarse Particulate
Density

Background Coarse Particulate
Size Index

Plume Particulate Density

Plume Particulate Size Index

Plume Soot Density

Plume Soot Size Index

Plume Primary SON Density

Plume Primary SON Size Index

2.00

0.05

1.50 g/cm3

0.3 pm

2.5 g/cma

6.0 um

2.5 g/cm'
x*

;  . : .2 522:2E;iE

. : : :  . + : .
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2.5 g/cm3
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2.00

0.05
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0.3 pm

2.5 g/cm"

6.0 pm

2.5 g/cm'
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The National Park Service's web site on visibility monitoring indicated that the annual
mean reconstructed background visual range for the Tonto National Monument
(approximately 2 miles north of the Superstition Class I Wilderness area) is 102.9 km.
Thus, a more representative background visual range of 102.9 km was used in the
Level 2 analyses.

Background Ozone Concentration: The default background ozone concentration in the

Level 1 analysis is 0.04 ppm. A more representative background ozone concentration of
0.09 ppm was used in the Level 2 analysis. This value was obtained from the AIRS
database for the Palo Verde Nuclear Generating Station monitor (#04-013-9993) for
1999. It is the maximum 1 hour ozone value reported for that year.

Stability C/ass and l/Wnd Speed: The Level 1 VISCREEN stability class default value of

'F' and wind speed of 1.0 m/s were found not to be representative of the general
climatological conditions in the vicinity of the Project. Therefore, stability class and wind
speed information contained in the most recent year (1998) of the previously discussed
five year meteorological data set (1994 to 1998) was analyzed to determine a more
representative stability class and wind speed. Joint frequency distributions for stability
classes A through F were performed for the meteorological data. These analyses were
consistent with the Workbook. They consider the persistence as well as the frequency
of the occurrence of the stabilities and wind speeds insomuch as the transport times to
the Class II areas may be of sufficient length to allow the plume to break up and not
remain visible. The results of the analyses are presented in Table 6-16 as a shaded
value next to the stability class and wind speed headings.

Plume Particle Size /dex: The default plume particulate size index value (i.e., mass

median diameter) used in the worst case Level 1 analysis was 2.0 um. A mass median

diameter of 10 um was used in the Level 2 analysis.

6.8.4.2 VISUAL IMPAIRMENT MODELING RESULTS

The VISCREEN model was used again with the aforementioned situation specific
Level 2 input parameters as identified in Table 6-16. Results of the VISCREEN
modeling are included in Appendix J. The results of the Level 2 screening analyses
reveal that the Project's potential for visibility impairment is negligible, as potential plume
delta-E and green contrast indices inside the Class ll areas are less than the

conservative Level 1 screening thresholds for all previously mentioned sensitive areas
except for Signal Mountain Wilderness Area.

Signal Mountain exceeds only 1 of the 4 tests by approximately 8 percent for the
Westinghouse CT (s percent for the General Electric machines) of the conservative
Class I, Level 1 screening criteria. Figure 6-8 illustrates the geometry of the occurrence

021100 6-43



11.25 degrees
_ Project Location

Plume

Observe

Signal Mountain
V\hlderness

Area

353 degrees

10 degree forward scattering

| -

4 pm

<o
o

SQ
IQ
3'

9 am

4
2 pm

O

/
/

/
/

3 /
5 /

89/
so/
/

Q/

10 am

1 pm
Noon 13n

Possible Sun Locations (Angles) During the
Viscreen Level 2 Exceedance

Figure 6-8

3 pm

Signal Mansrf

N

S

E



of the exceedance. The exceedance occurs when viewing the plume along a line of
sight (azimuth) of 153 degrees from plume centerline while the sun is in the forward
scattering position. This geometry would restrict the exceedance to the sun angles
given on Figure 6-8 (i.e., a high noon type of geometry). As can be seen in Table 6-16,
the Level 2 meteorological data chosen for this wilderness area is a wind speed of 3 m/s
and a stability of F. An analysis of the meteorological data for the given year and wind
sector in which the wilderness area lies reveals that the meteorological conditions only
occurred in the early moving (001 to 600) or late evening (1801 to 2400) times of the
day. These times do not correspond to the sun angle geometry found on Figure 6-8.
Therefore, because the exceedance of the Level 2 visual screening criteria occurred
during an unrealistic scenario, that particular scenario may be ignored in accordance
with EPA guidelines.

Views outside of these Class ll areas were not considered in the analyses. The
yews in the Viscreen model represent views outside a Class I area and are defined as
integral vistas or views leading up to a Class I area. There were no such integral vistas
in the vicinity of the Project. Further analyses to quantify the extent of any reductions in
visibility due to emissions from the Project are not warranted based on the results of the
Level 2 visual impairment screening analysis.

6.8.4.3 CLASS II GROUNDLEVEL IMPACT MODELING RESULTS

The lSCST3 air dispersion model was used to assess maximum groundlevel
pollutant concentrations at the special Class ll sensitive areas. As shown on Figure 6-9,

receptors were placed at the nearest point of each Class ll area to the Project.
Elevations were obtained with the USGS 7.5-minute digital elevation models (DEMs).
The maximum predicted concentrations are presented in Table 6-17 for each year and

compared with the Class II increments. As the results indicate, the maximum predicted
concentrations are considerably less than the Class ll increment values.

6.8.4.4 NITRATE DEPOSITION ANALYSIS

A Level I nitrate deposition analysis was performed for the Class ll sensitive

areas in accordance with the iWAQM Phase I Report (EPA-454/R-93-015). The same
receptors discussed in Section 6.8.4.3 were used in this analysis. The lSCST3 air
dispersion model was used to assess maximum predicted 24 hour NOt ground-level

concentrations at each receptor. Assuming that concentrations of NOt are deposited as,
HNO3 and using the conversion equations provided by the National Park Service, nitrate
depositions were calculated for the Class ll sensitive areas. The deposition estimates

are assumed to be conservative because the steady state lSCST3 Guassian plume
model does not actually remove any mass from the plume in calculating the ground level
concentration. Table 6-18 presents nitrate 24 hour concentrations and deposition

impacts at each of the Class ll sensitive areas, while no formal significance levels exist
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4Table 6-18
Nitrate Concentration and Deposition Impacts onto Class ll Wilderness Areas

and Gila Bend and Gila River Indian Reservations

n . u an - -

Westinghouse

Class ll Area

Hummingbird Springs

Signal Mountain 10422.30 0.10 10781.55 0.11

Woolsey Peak 10918.86 0.11 11198.8 0.11 n
North Maricopa Mountains 6626.83 0.07 6941.69 0.07

0.03
I

Gila Bend Indian Reservation 1789.72 0.02 1853.64

Gila River Indian Reservation 2978.73 0.03 3108.94

HNO3
Deposition
Values

(us/m2/5)

Nitrate
Deposition
(kg/hectare)

HNO3
Deposition
Values

(ug/m'/s)

Nitrate
Deposition
(kg/hectare)

1169.48 0.01 1249.97 0.01 I
I

0.05 I
I

1008.50 0.01 1080.11

4851.31 0.05 5011.11

General Electric
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by which to compare the results presented in Table 6-18, the impacts on these Class ll
sensitive areas are minimal. An example nitrate deposition calculation is presented in
Appendix J.

6.8.5 CLASS I AREA AIR QUALITY IMPACT ANALYSIS

Air dispersion modeling was performed to determine the Project's maximum
predicted impact at the closest boundaries of the Superstition Wilderness Area, Mazatzal
Wilderness Area, and the Pine Mountain Wilderness Area. These areas were presented
on Figure 6-7. The ISCST3 air dispersion model was used to determine the maximum
predicted impacts of NO, and PM10 at the respective park boundaries. The 5 year
meteorological data set, model options, and operating scenario emission rates that were
used in the refined modeling analysis presented in Section 6.3, were also used in the
Class I air quality impact analyses. As shown on Figure 6-10, receptors were placed at
the closest boundary point of each park with respect to the Project.

Table 6-19 presents the results of the Class I SIL modeling for each pollutant and
the applicable averaging period. In the table, the maximum predicted concentrations are

presented and compared with the Class I SlLs. The Class I SlLs were calculated as
4 percent of the PSD Class l increments, as recommended by the National Park Service.
As the results indicate, the maximum predicted concentrations of NO, and PM1o are
considerably less than the applicable Class l SlLs.

6.8.6 HAZARDOUS AIR POLLUTANTS ANALYSIS

A hazardous air pollutants (HAPs) analysis was performed for the Project in
accordance with current draft Maricopa County ESDAQD guidance documents (Air
Toxics/Hazardous Air Pollutant Permitting Procedure December 14, 1999, and Arizona
Ambient Air Qualify Guidelines (AAAQGs) 1999 Update). AAAQGs are residential

screening values that are protective of human health by considering the risk from
inhalation of contaminants in ambient air. Emissions of HAPs from the Project were
estimated using the California Air Toxics Emission Factor (CATEF) program and AP-42,
Volume I, Fifth Edition. A modeling analysis was performed using worst case annual
average performance parameters for the General Electric combustion turbine. These
parameters were assumed to represent emissions from the Project. The modeling

analysis used the ISCST3 air dispersion model to model a nominal 1 g/s emission rate
with the fence line receptors and the standard grid referenced in Section 6.3.5. The

emission factors and input assumptions for the HAPs analysis are found in Table 6-20.
The results of the modeling analysis, shown in Table 6-21, indicate that the Project will

not be a major source of HAPs, with the impacts being orders of magnitude below the
AAAQGs.
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no,

PM10

"GE = General Electric, WES = Westinghouse.
I
I

l'Calculated as a 4 percent of the PSD Class I increment values.

. . .  - - - . . ._ " --in

Pollutant
Averaging
Period

-Q- ¢- n Q H. n

Turbine"

i

Class I SIL"

(pg/m3)

Table 5-9
Class I SIL Modeling Results

I
I
»
i

Superstition

(p9/m° >

Mazatzal

(mQ/M3)

Pine Mtn.

(pg/ma)

Mandatory Class I Area

Annual

Annual

24 hour

GE

WES

GE

WES

GE

WES

0.01

0.01

0.01

0.01

0.14

0.13

0.01

0.01

0.01

0.01

0.08

0.08

0.01

0.01

0.01

0.01

0.05

0.05

0.10

0.10 I
0.16

I
0.16

I

I

I0.32

I
0.32 i

I
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Table 6-20
Hazardous Air Pollutants Analysis Emission Factors and Total Emissions

Emlsslon Rate "ui
i

Pollutant
CAS
Number

cATEF2/Ap_42
Emission Factor

Fuel Burn Rate
(Mrs¢fm)" try

|

I

1.88E+00
5.61 E-01
7.79E-03
1 .71 E-01
8.18E-02
1 .41 E-04
1 .80E-05
4.68E-04
4.83E-03
4.29E-02
5.46E-02
3.27E-03
3.31 E-02
1.18E-04
3.80E-01
3.29E+00
8.53E+00
1 .48E-02
1.01 E-02
1 .98E-04
3.61 E-02
8.18E-02
1 .75E+00
9.35E-04
2.30E+00
8.96E-02
7.52E-01

20.08d

Acetaldehyde
Acrolein
Arsenic
Barium
Benzene
Benz(a)anthracene
Benzo(a)pyrene
Beryllium
1 ,3-Butadiene
Cadmium
Chromium
Cobalt
Copper
Dibenz(a,h)anthracene
MEthylbenzene
Formaldehyde
Hexane
Manganese
Mercury
2-Methylchloranthrene
Naphthalene
Nickel
Propylene Oxide
Selenium
Toluene
Vanadium
Xylene (Total)

Total HAPs

75-07-0
t 07-02-8
7440-38-2
7440-39-3
71 -43-2
56-55-3
50-32-8
7440-41-7
106-99-0
7440-43-9
7440-47-3
7440-48-4
7440-50-8
53-70-3
100-41 -4
50-00-0
110-54-3
7439-96-5
7439-97-6
56-49-5
91 -20-3
7440-02-0
75-56-9
7782-49-2
1 08-88-3
7440-62-2
1330-20-7

4.83E-02
1 .44E-02
2.00E-04
4.40E-03
2.10E-03
3.61 E-06
4.63E-07
1 .20E-05
1 .24E-04
1 .10E-03
1 .40E-03
8.40E-05
8.50E-04
3.03E-06
9.74E-03
8.45E-02
2.19E-01
3.80E-04
2.60E-04
5.07E-06
9.26E-04
2. 10E-03
4.48E-02
2.40E-05
5.91 E-02
2.30E-03
1 .93E-02

2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224

1 .07E-01
3.20E-02
4.45E-04
9.79E-03
4.67E-03
8.03E-06
1 .03E-06
2.67E-05
2.76E-04
2.45E-03
3.11E-03
1 .87E-04
1 .89E-03
6.74E-06
2. 17E-02
1 .88E-01
4.87E-01
8.45E-04
5.78E-04
1 .13E-05
2.06E-03
4.67E-03
9.96E-02
5.34E-05
1 .31 E-01
5.12E-03
4.29E-02

"California Air Toxics Emission Factor database (CATEF Version 1.2).

b Determined from annual average performance parameters for the General Electric combustion
turbine.

Fuel burn rate = (HHV turbine heat input (mmBtu/h) + HHV duct burner heat input (mmBtu/h))/AP-42
conversion factor for mmBtu to MMscf.
(1725.74 mmBtu/h + 542.7 mmBtu/h) / 1020 mm Btu/MMscf : 2.224 MMscf/h.

"Assumes operation of 4 turbines.

"Total tons per year of all HAPs listed. This value falls below the 25 try MACT standard.
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I' Table 6-21
Hazardous Air Pollutants Modeling Results and AAAQGs

I

Nominal 1 g/si annual impact = 0.8893 (pg/m3)

I
i

i

I

i
I

i
Ia

a Derived by multiplying the nominal 1 g/s annual, 24 hour, or 1 hour impact by the emission rate (g/s) of each pollutant.

24 hour impact : 6.54986 (u9/m2)
1 hour impact = 26.61199 (pg/m3)

Example calculation: acetaldehyde emission rate of 1.07E-01 lb/h * (453.59 g/lb / 3600 s/h) : 1.35E-02 g/s
1.35E-02 * annual 1 g/s impact of 0.8893 (pg/m3)
: annual acetaldehyde impact 1.20E-02 ug/m3

bObtained from draft Aida.nee document Arizona Ambient Air Qua/ity Guidelines (AAAQGs) 1999 Update.

'

Pollutant
CAS
Number

Emission
Rate (lb/h)

Annual
Impact

(pg/m3)°

Annual
AAAQG

(pg/m3)"

§2TIH'6ur
Impact

(pg/m3)"

§`9a3Ln
AAAQG

(pg/m3)*'

Hour
Impact

( ug/m3)a |

T H E
AAAQG

(ug/m3)b
Acetaldehyde
Aorolein
Arsenic
Barium
Benzene
Benz(a)anthracene
Benzo(a)pyrene
Beryllium
1,3-Butadiene
Cadmium
Chromium
Cobalt
Copper
Dibenz(a,h)anthracene
MEthylbenzene
Formaldehyde
Hexane
Manganese
Mercury
2-Methylchloranthrene
Naphthalene
Nickel
Propylene Oxide
Selenium
Toluene
Vanadium
Xylene (Total)

75-07-0
107-02-8
7440-38-2
7440-39-3
71 -43-2
56-55-3
50-32-8
7440-41 -7
106-99-0
7440-43-9
7440-47-3
7440-48-4
7440-50-8
53-70-3
100-41 -4
50-00-0
110-54-3
7439-96-5
7439-97-6
56-49-5
91-20-3
7440-02-0
75-56-9
7782-49-2
108-88-3
7440-62-2
1330-20-7

1 .07E-01
3.20E-02
4.45E-04
9.79E-03
4.67E-03
8.03E-06
1.03E-06
2.67E-05
2.76E-04
2.45E-03
3. 11E-03
1.87E-04
1.89E-03
6.74E-06
2. 17E-02
1 .88E-01
4.87E-01
8.45E-04
5.78E-04
1.13E-05
2.06E-03
4.67E-03
9.96E-02
5.34E-05
1.31 E-01
5. 12E-03
4.29E-02

1.20E-02

4.99E-05

5.24E-04
9.00E-07
1.15E-07
2.99E-06
3.09E-05
2.74E-04

7.56E-07

2.11E-02

5.24E-04
1.12E-02

4.50E-01

2.30E-04

1.20E-01
4.80E-03
4.80E-04
4.20E-04
3.60E-03
5.60E-04

4.80E-04

7.60E-02

2.10E-03
2.70E-01

8.87E-02
2.65E-02
3.67E-04
8.08E-03
3.86E-03
6.63E-06
8.51E-07
2.20E-05
2.28E-04
2.02E-03
2.57E-03

1 .56E-03
5.57E-06
1.79E-02
1.55E-01
4.02E-01
6.98E-04
4.78E-04

1.70E-03
3.86E-03
8.23E-02
4.41E-05
1 .09E-01
4.23E-03
3.55E-02

1.70E+02
2.00E+00
1.60E-02
4.00E+00
4.40E+01
1.60E+00
1.80E-01
1.60E-02
1.30E+00
2.00E-01
4.00E+00

7.90E-01
1.80E-01
3.50E+03
1.60E+01
1.40E+03
7.90E+00
4.00E-01

4.00E+02
1.20E-01
9.80E+01
1.60E+00
3.00E+03
4.00E-01
3.50E+03

3.61E-01
1 .07E-01
1 .49E-03
3.28E-02
1 .57E-02
2.69E-05
3.46E-06
8.96E-05
9.26E-04
8.21E-03
1 .04E-02

6.34E-03
2.26E-05
7.27E-02
6,31 E-01
1.63E+00
2. 84E-03
1.94E-03

6.91E-03
1.57E-02
3.34E-01
1.79E-04
4.41E-01
1.72E-02
1.44E-01

I
I

I
I

I

I
I

I

6.30E+02
6.30E+00
6.00E-02
1.50E+01
1.70E+02
6.00E+00
6.70E-01
6.00E-02
5.00E+00
7.70E-01
1.50E+01

I
I
I
I
I
I

3.00E+00
6.70E-01
4.50E+03
2.50E+01
5.40E+03
2.50E+01
1.50E+00

!

I

.
I

6.30E+02
4.50E-01
3.70E+02
6.00E+00
4.40E+03
1.50E+00
5.40E+03
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7.0 COMPLIANCE PLAN

The applicable requirements for the facility are identified in the Section 3.0. The
facility will comply with all applicable rules and requirements in the issued permit, and
that become effective during the term of the permit. The Compliance Plan proposed for
the facility is provided in Table 7-1 .

7.1 PERMIT SHIELD

Any requirement not specifically identified in this application is considered not
applicable to this facility. Therefore, the applicant requests a permit shield to include all
adopted federal, state and local regulations not identified as applicable in the tables
provided herein.

7.2 OPERATION AND MAINTENANCE PLAN

Because the specific equipment and emission control devices proposed for the
facility have not yet been selected. An operation and maintenance plan will be
developed for the facility, as applicable, prior to operation of the facility. This plan will
address the requirements of the Maricopa County O&M guidelines, including the
establishment of equipment specific operating parameters and limits, maintenance
procedures and schedules, and documentation methods that will demonstrate that
emissions control devices are being properly operated and maintained.

7.3 PERFORMANCE TEST METHODS

The performance tests required for this facility will conform to the requirements of
Rule 270, as applicable. The specific test proposed for each pollutant are identified in
Table 7-2. Alternative and equivalent test methods may be proposed for use to the
Control Officer for approval, prior to any required testing.
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Table 7-1
Compliance Plan

Applicable
Requirement Applicable Source Compliance Monitoring Determination Method
40 CFR 60 Subpart A Combustion Turbines

and Duct Burners
Conduct performance tests and submit the
required notifications and documentation and
maintain required recordkeeping.

40 CFR 60 Subpart
Da, Rule 360

Duct Burners Maintain NOt emissions less than 0.2 In/mm Btu
and 1.6 lb/Mwh. Keep records and report as
set forth in Subpart Da.

40 CFR 60, Subpart
GG, Rule 360

Combustion Turbines Monitor, keep records, and report as set forth in
Subpart GG.

40 CFR 68 Plant Review the facility to identify, prevent and
minimize the consequences of accidental
releases.

40 CFR 68 Ammonia Storage Maintain records supporting implementation of
the Risk Management Plan once ammonia or
other regulated substances are present onsite
above the threshold quantity.

40 CFR 72, Rule 371 Combustion Turbines
and Dud Burners

Maintain records of Designated Representative
Certification and other Part 72 submittals,
including a complete Title IV Acid Rain permit
application.

40 CFR 73 Combustion Turbines
and Duct Burners

Maintain documentation of all Part 73
submittals.

40 CFR 75 Combustion Turbines
and Duct Burners

Install, certify, operate, and maintain emission
monitors and submit reports and keep records
as required by Part 75.

40 CFR 82 Plant Comply with 40 CFR §82.156 practices when
servicing or disposing of applicable units.

Regulation I Rule 100 Plant Perform requirements listed in this permit
application, do not circumvent the rules, allow
proper inspections, report emergencies in
accordance with Rule 100 §501, maintain
required records, prepare and submit required
emission statements and annual emissions
inventory questionnaires.
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Table 7-1 (Continued)
Compliance Plan

Applicable
Requirement Applicable Source Compliance Monitoring Determination Method
Regulation II Rule
200, 210, 240, 2711
280

Plant Obtain required permits, post and not modify the
permit when issued, transfer the permit only as
provided in Rule 200 §414, perform modeling
and testing as required using applicable pro-
cedures in Rule 270, pay applicable fees, make
appropriate notifications under Rule 210 §403
and revise permit pursuant to the applicable
requirements.

Rule 30 (SIP) Rule
300

Plant Monitor visible emissions using EPA Ref.
Method 9.

Rule 31 .A (SIP) Rule
310 (SIP and County)

Open Areas, Parking
Lots, Disturbed Soil,
Surfaces, Storage
Piles, Roadways and
Streets, Material
Handling, Unpaved
Haul, Access Roads,
Material Transport

Submit, implement and post a control plan as
required in Rule 310 §303 and §401, monitor
opacity using EPA Ref. Method 9, maintain a
written log of implementation of RACM as
required by Rule 310 §503, and maintain
records and retain records for 3 years.

Perform initial calculation for fuel burning based
on AP42 (5"1 Edition) emission factors.
Recalculate when applicable factors change.
Track compliance.

Rule so .H.1 .a (sip) Combustion Turbines
and Duct Burners

Rule 32.A,C,E and F
(SIP) Rule 320 §300,
§302 and §304

Plant Contain volatile and other listed materials and
employ reasonable available controls to prevent
unreasonable discharge into the air, the plant
does not emit hydrogen sulfide and only
insignificant amounts of sulfur oxide,
demonstrate compliance with Rule 32.F and
Rule 320 §304 by modeling.

Rule so (sip) Diesel Storage Tank Conduct periodic inspections to ensure repair of
visible leaks within 15 days as required by Rule
33(1).

Rule 34.E, G, K (SIP)
Rule 330

Volatile Organic
Compounds

Maintain good operating practices by containing
any no architectural spray painting operation,
discharge no more than 40 lbs/day or 1-1/2 gal-
lons per day to atmosphere, maintain records
and retain for a minimum of five years as
required by Rule 34 and Rule 330 §503.

Rule 34.C (SIP)
Rule 331

Solvent Cleaning Maintain good operating practices, post-
operating requirements, and maintain records
as required by Rule 331 §501 .
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Table 7-1 (Continued)
Compliance Plan

Applicable
Requirement Applicable Source Compliance Monitoring Determination Method

Rule 335 Architectural
Coatings

Restrict use of any prohibited coatings for
architectural application.

Rule 40 (SIP) Combustion Turbines
and Duct Burners

Maintain and retain records and submit required
reports.

Rule 41 (SIP) Combustion Turbines
and Duct Burners

Provide, install, and maintain monitoring devices
and associated records as required.

Rule 42 (SIP) Combustion Turbines
and Duct Burners

Perform all testing and sampling as required by
rule.

Rule 43 (sip) Combustion Turbines
and Duct Burners

Provide access to emission units as required by
rule.
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Table 7-2
Performance Test Methods

Pollutant Performance Test Method

General

NO,

CO

PM10

Opacity

SON

TDS

Methods 1 through 4

Methods 19/20

Method 10

Methods 5 and 202, or 201a and 202

Method 9

Gas Supplier S Content Guarantee

Monthly Conductivity Test
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APPENDIX A
SITE ARRANGEMENT DRAWING
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APPENDIX BI
MARICOPA COUNTY SIP-APPROVED REGULATIONS
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Table B-1
Maricopa County

State Implementation Plan Applicable Requirements

CitationI Description/Summary Comment

Regulation I

Rule 3

General Provisions

Air Pollution Prohibited

Regulation II Permits

Rule 220 Permits to Operate

I §so1 Permit Requirements

Application Procedures for Permits to Operate

Fees Required

Permit Conditions

A. Form and content of permit applications

Rule 22 Permit-DeniaI-Action-Transfer-Posting-Revocation-
Compliance-Expiration

D. Permit-DeniaI-Action-Transfer-posting-Revocation-
Compliance-Expiration

I
F. Permit Nontransferable

Rule 25 Posting of Permit
I Rule 26 Emissions Test Methods and Procedures

Regulation III Control of Air Contaminants

Rwe 3o

Rwe 31

Visible Emissions - Opacity <40 percent as determined by
reference Method 9

Emissions of Particulate Matter

A .I Nonpoint Sources of Particulate Matter

1.

I

3.

T

Open Areas - Take reasonable measures to prevent
excessive amounts of particulate matter from becoming
airborne.

Parking lots - Take all effective measures to prevent
excessive amounts of dust from becoming airborne.

Disturbed Soil Surfaces - Do not disturb or place soil on any
area greater than 5 acres and permit fragile soil conditions to
remain vacant for more than 6 months or leave an open area
vacant for more than 24 months without taking reasonable
and semipermanent precautions to prevent excessive
amounts of fugitive dust from becoming airborne.

§401
§410

Rule 21
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Maricopa County
State Implementation Plan Applicable Requirements

Citation Description/Summary Comment

4

Storage Piles - Do not allow dust-producing material to be
stored without taking reasonable precautions to prevent
excessive amounts of particulate matter from becoming
airborne.

Roadways and Streets - Take reasonable precautions to
prevent excessive amounts of particulate matter from
becoming airborne when using, repairing, or constructing any
roadway or when transporting materials likely to give rise to
airborne dust. Remove material deposited by trucking and
earth-moving equipment of paved streets.

ye Material Handling and Practices - Do not conduct
sandblasting or other abrading operations, or conduct other
operations which may cause airborne dust, without taking
reasonable precautions to prevent excessive amounts of
particulate matter from becoming airborne.

Fuel BurningH.

1.a. For equipment having a heat input rate of 4200 million Btu
per hour or less, the maximum allowable particulate
emissions rate in pounds-mass per hour (E)=1.02Q0.769
where Q=Heat input in million BTU per hour.

Rule 300 Visible Emissions

Rule 310 Open Fugitive Dust Sources [Approved 4/10/95]

§301I Limitation - Opacity: Opacity from sources of fugitive dust
must not exceed 20 percent or any other stricter limitation
imposed by county, state, or federal regulations.

Dust Generating Operations Permits Required

Control Plan Required With Permit Application

Control Plan Revision

§305 Vehicle Use in Open Areas and Vacant Parcels - Do not
allow motor vehicles to drive on open areas without first
implementing RACM.

§30e1
r
4

Unpaved Parking Areas/Staging Areas - Do not use unpaved
area larger than 5,000 square feet for parking, storing,
servicing, or dispatching motor vehicles without first
implementing RACM.

§302

§303
§s04
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I Table B-1 (Continued)
Maricopa County

State Implementation Plan Applicable Requirements I
1

§307
I

§310 Material Handling - No material handling without
implementing RACM.

§s11 Material Transport - Do not transport bulk materials without
implementing RACM. Remove particulate matter from the
exterior surface of equipment and deposited on paved roads
using RACM. Remove deposits of bulk materials from
vehicles onto roads within 8 hours of occurrence.

4
y

§311.2 Haul Trucks - Standards i
I

§312 Roadways, Streets, and Alleys - Do not use, repair, or
construct a roadway without implementing RACM.

.
I
I

4 §313 Erosion, Sedimentation, and Deposition of Bulk Materials
Onto Paved Surfaces - Standards for removing deposition of
bulk material onto paved roadway, paved parking, or paved
storage area from adjacent real property.

I

I

§401I
s Information Required to be Included in a Control Plan

§402 Permit and Control Plan Posting Required
I
I

I

I §501 Opacity Determination - Use EPA Reference Method 9 i

§502
§503

Wind Speed Determination
s

s

I

Recordkeeping - Daily written log of implementation of
Control Plan I

I §504 Records Retention - 3 years
I

Rule 32
I

Odors and Gaseous Emissions

Comment

1
F
I
1

I
I

Citation Description/Summary

§308

F
Disturbed Surface Areas - Do not disturb soil without
implementing RACM. Vihthin 8 months of terminating dust-
generating operations, stabilize disturbed area with
permanent RACM.

» §309

i

Vacant Areas - Do not leave open area vacant for more than
15 days without implementing RACM. Vvhthin 8 months
implement permanent RACM.
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I Table B-1 (Continued)
Maricopa County

State Implementation Plan Applicable Requirements

Citation
I

Description/Summary Comment

2.
l
i
I

G.

1

Use no architectural coating containing photochemically
reactive solvents.

Discharge no more than 40lbs/day of organic material into
the atmosphere from any device for employing, applying,
evaporating, or drying any photochemically reactive solvent.

!
K.

I Rule 335

Dispose no more than 1-1/2 gallons per day of any photo-
chemically reactive solvent by means which will permit the
evaporation of the solvent.

Visible Emissions

Architectural Coatings

§3o1 Prohibition - Bituminous Pavement Sealers

§so2 Interim Limits - Nor flat Architectural Coatings
i
I §303
§304

Final Limits - Flat Architectural Coatings

Limits - Flat Architectural Coatings

§305
!1

Do not apply or sell any architectural coating that exceeds
listed limits.

.
! §306 Exemptions - Specific Use Coatings
I
II §307 Exemption - Small Containers

Regulation IV

Rule 41

Production of Records: Monitoring, Testing, and Sampling
Facilities

Recordkeeping and Reporting

Monitoring

lA Provide, install, maintain, and operate such air contaminant
monitoring devices as are reasonable and required to
determine compliance.

Rule 42

Rule 43

Testing and Sampling

Right of Inspect:tion

9
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APPENDIX B2
MARICOPA COUNTY AIR POLLUTION CONTROL REGULATIONS
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I
|l

I

I

I

I

i

i

1

Segti0n 402 Permit Term

Table B-2
Current Maricopa County Air Pollution Control Regulations

Citation Description/Summary Date Adopted/Amended

Regulation I General Provisions

Rule 100 General Provisions and Definitions 5/20/98

2/15/95Rule 110 Violations

Rule 120 Conditional Orders 11/15/93

Regulation ll Permits and Fees

Rule 200 Permit Requirements 5/20/98

Section 301 Permits Required

Section 302 Title V Permit

Section 305 Earth Moving Permit

Section 308 Standards for Applications

Section 309 Permit Conditions

Section 310 Prohibition - Permit Modification

Section 311 Permit Posting Required

Section 312.2 Title V Sources with an Installation, Operating,
or Conditional Permit

Section 313 Accelerated Permitting

Section 402 Permit Openings: Revocation and Reissuanoe,
Termination

Section 404 Permit Transfers

Section 407 Air Quality Impact Models

Section 408 Testing Procedures

Section 409 Permit Fees

Rule 210 Title v Permit Provisions 5/20/98

Section 301 Permit Application Processing Procedures

Section 302 Permit Contents

Section 304 Emission Standards and Limitations

Section 305 Compliance Plan, Certification

Section 401 Fees Required

Section 403 Source Changes Allowed Without Permit
Revisions
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Citation Description/Summary Date Adopted/Amended

Section 404 Administrative Permit Amendments

Section 405 Minor Permit Revisions

Section 406 Significant Permit Revisions

Section 407 Permit Shields

Section 408.6 Public Participation

2/15/95Rule 240 Permits for New Major Sources and Major
Modifications to Existing Major Sources

Section 301 Permit or Permit Revision Required

Section 302 Application Completeness

Section 303 Air Impact Analysis for Any Geographical Area

Section 308 Permit Requirements for Sources Located in
Attainment and Unclassified Areas

Section 501 Pollutants to be Included in Analysis of Ambient
Air Quality

Section 508 Visibility and Air Quality Impact Analysis

Section 510 Air Quality Models

Rule 241 Permits for New Sources and Modifications to
Existing Sources

6/19/96

Section 301 Best Available Control Technology (BACT)
Required

Section 302 Reasonable Available Control Technology
(RACT) Required

Section 303 Circumvention

Rule 270 Performance Tests 11/15/93

Section s01 .1 Applicable Procedures and Testing Methods

Section 301.2 Opacity Determination by Reference Method 9
of the Arizona Testing Manual

Section 401 Performance Test Required

Section 402 Testing Criteria

Section 403 Testing Conditions

Section 404 Notice of Testing

Section 405 Testing Facilities Provided

Table B-2 (Continued)
Current Maricopa County Air Pollution Control Regulations
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Table B-2 (Continued)
Current Maricopa County Air Pollution Control Regulations

Citation Description/Summary Date Adopted/Amended

Section 406 Minimum Testing Required

Section 407 Compliance With Emissions Limits

Section 408 Additional Testing

Rule 280 Fees 8/19/98

Section 301 Title V Fees

Section 304 Calculation of Emission Fees

Section 310 Earth Moving Permit Fee

Section 312 Hourly Rate

Section 401 Payment of Fees

Regulation III Control of Air Contaminants

Rule 300 Visible Emissions 8/5/94

Section 801 Limitations - Opacity /General: Opacity <20%

Section 302 Exceptions

Section 501 Compliance Determination - Opacity

Section 502 Compliance Determination - Opacity of Visible
Emissions from lntermittant Sources

Rule 310 Fugitive Dust Sources 6/16/99

Section 301 Opacity Limitation for Fugitive Dust Sources

Section 302 Stabilization Requirements for Fugitive Dust
Sources

Section 303 Dust Control Plan Requirements

Section 304 Elements of a Dust Control Plan

Section 305 Dust Control Plan Revision

Section 306 Control Measures

Section 307 Project Information Sign

Section 308 Work Practices

Section 401 Dust Control Plan Posting

Section 402 Compliance Schedule

Section 501 Opacity Observations

Section 502 Stabilization Observations

\
I
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Citation Description/Summary Date Adopted/Amended

Section 503 Wind Gust Determination

Section 504 Recordkeeping

Section 505 Records Retention

Section 506 Test Methods Adopted by Reference

Rule 311 Particulate Matter from Process Industries 8/2/93

Section 304 Limitations - Fuel Burning Equipment

Section 502 Recordkeeping and Reporting

Section 503 Record Retention

Section 504 Test Methods

Rule 320 Odors and Gaseous Air Contaminants 7/13/88

Section 302 Material Containment Required

Section 303 Reasonable Stack Height Requirement

Section 308.1 Nitrogen Oxides from Electrical Power Plants -
Gaseous Fossil Fuels

Section 31 o Carbon Monoxide

Rule 330 Volatile Organic Compounds 6/19/96

Section 301 Limitations - Operations Involving Heat

Section 302 Limitations - Noncomplying Solvents

Section 304 Reductions Required

Section 305 Equipment Cleanup

Section 306 VOC Containment and Disposal

Section 501 Providing and Maintaining Monitoring Devices

Section 502 Determination of Compliance

Section 503 Recordkeeping and Reporting

Section 504 Test Methods

Rule 331 Solvent Cleaning 4/7/99

Section 301 Solvent Handling Requirements

Section 302 Equipment Requirements for all Cleaning
Machines

Section 303 Specific Operating and Signage Requirements
for Cleaning Machines

Table B-2 (Continued)
Current Maricopa County Air Pollution Control Regulations
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Table B-2 (Continued)
Current Maricopa County Air Pollution Control Regulations

Citation Description/Summary

Section 304 Solvent Specifications for Nonvapor Cleaning
and Degreasing

Section 305 Nonvapor Batch Cleaning Machines

Section 307 Special Vapor Cleaning Situations

Section 308 Exemptions

Section 309 Requirements for Air Pollution Control
Equipment and ECS Monitoring Equipment

Section 501 Recordkeeping and Reporting

Section 502 Compliance Determination and Test Methods

Rule 335 Architectural Coatings 7/13/88

Section 301 Prohibition - Bituminous Pavement Sealers

Section 302 Interim Limits - Nor flat Architectural Coatings

Section 303 Final Limits - Nor flat Architectural Coatings

Section 304 Limits - Flat Architectural Coating

Section 305 Specialty Coatings

Section 306 Exemptions - Specific-Use Coatings

Section 307 Exemptions - Small Containers

Rule 360 New Source Performance Standards 4/7/99

Section 300 Adopted Federal Standards 40 CFR 60
[July 1, 1998]

Section 301 Subpart A - General Provisions

Section 301 Subpart Da - Standards of Performance for
Electric Utility Steam Generating Units for
Which Construction is Commenced After
September 18, 1978

Section 301 Subpart GG - Standard of Performance for
Stationary Gas Turbines

Rule 370 Federal Hazardous Air Pollutant Program 8/19/98

Section 302 Standards of Performance for Federally Listed
Hazardous Air Pollutants

Section 302.1 Subpart A - General Provisions

Section 303 Additional Requirements

Rule 371 Acid Rain
_ _ _-.

4/3/96
.4

Date Adopted/Amended
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Table B-2 (Continued)
Current Maricopa County Air Pollution Control Regulations

Rule 600

Citation Description/Summary Date Adopted/Amended

Section 301 Incorporates Subparts of the Federal Acid Rain
Regulations

Section 301.1 Subparts A through I of 40 CFR Part 72
(Permits Regulation) and all accompanying
appendices, adopted as of January 1, 1996

Section 301 .2 40 CFR Part 74 (Sulfur Dioxide Opt-ins), 40
CFR Part 75 (Continuous Emission
Monitoring), and 40 CFR 76 (Acid Rain
Nitrogen Oxides Emission Reduction Program)
and all accompanying appendices, adopted as
of January 1, 1996

Regulation IV The Hearing Board

Rule 400 Procedure before the Hearing Board 11/15/93

Regulation V Air Quality Standards and Area Classification

Rule 500 Attainment Area Classification 11/15/93

Rule 510 Air Quality Standards 7/13/88

Regulation VI Emergency Episodes

Emergency Episodes 7/13/88

Appendix B Standard Application Form and Filing
Instructions

2/15/95

Appendix C Describes methods to visually determine
opacity of emissions from unpaved roads,
unpaved haul/access roads, unpaved parking
lots, and sources for time-averaged
regulations. Also gives test methods for dust
stabilization

6/16/99

I
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Representative Emission Rates and Stack Parameters
and Potential to Emit
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Supplement to the "Representative Emission Rates and Stack Parameters
and Potential to Emit"
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General Electric Case A
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/ so/ Sempra Energy
p 101 Ash Street

San Diego. CA 92101-3017

Dale Lieb
Title V and General Permits
Engineering Unit Manager
Maricopa County Environmental Services Department
Air quality Division
1001 N. Central Ave., Suite 200
Phoenix, AZ 85004-1942

Delegation of Representative Official

Dear Mr. Lies,

This letter is to request that Cecil D. Sterling, Manager of Permitting for Sempra Energy
Resources, be recognized as the representative official for Mesquite Power, LLC, for
purposes of the Compliance Certification required under Maricopa County Air Pollution
Control Rule 210, Section 301 .7. If you have any questions in this regard, please contact
me at (619) 696-4455.

Date: /6 H
'r

Joseph H. Rowley
Vice President-Proj et Development
Mesquite Power, LLC
101 Ash Street
San Diego, CA 92101-3017

Sempra Energy Resources is not the same company as the utility, SDG&E or SoCalGas, and Sempra Energy
Resource sis not regulated by the California Public Utilities Commission.

RE:



Mesquite Generating Station
PearlName

AZ
Biafe

Pending
DRIS Code

Joseph H. Rowley
Name

92101-3017

Address
101 Ash St.
San Diego, CA

619-696-4455
°honeNumber

619-696-2791
Fax Number

jr0w1ey@sempra. res . com

E-mail add as (if available)

Marty Swartz
Name
ow-usb-494.1

Phone Number

bl9~b9b-Z/
Fsxnumber

m s w a r t z @ s e m p r a .  r e s . c o m
E~maiI'address(if available)

Jan.18.2000 8:11AM N0.1942 P, 2

U n l t e d  s u m s
En v i r o n men t a l  P r o t ec t i o n  A g en cy
A d d  R a i n  P r o g r a m

OMB no. : us e -oz s a

3EHI9\ Certificate of Representation Fage 1

For mass lnlonmaibn. see instnnztlews and refer No 40 CFR 72.24

This submission i s :  8  N e w I] Revised (revised submissions must be completed \n Ml; see instvudians)

This suhmissbn i1dude6~eombudkm or process sourcesunder40 CFR parl1 4 0 .

STEP 1
Identify the source by
Gan: name, State, and
RIS code.

8 T E P  2
E n t e r  r e l r l e s i e d
I n fo r r n at  an  fo r  th e
d e s i g n a t e d
r ep n ssen tat l ve .

S T E P  a
E n t e r  r e q u e s t e d
I n f o r m e t m n  f o r  t h e
a l t e r n a t e  d e s i g n a t e d
r ep r esen tat i ve ,  i f
ap p l i cab l e .

8 T E P  4
C o m p l e t e  S t e p  5 ,  r e a d
th e  cer t l t l ca t l o n s .  an d
ei g h t  an d  d ate .  F o r  a
d e e r g n a t e d  r a p n s e n t a -
t l v e  o f  a  c o m b u s t i o n  o r
g l u c o s e  s o u r c e  u n d e r  4 o

F R  p ar t  74 .  th e

to  'a f fec ted  u n i t "  o r
" a t tes ted  u n i ts"  a l so
a p p l y  t o  t h e  c o m b u s t i o n
o r  p r o c e s s  s o u r c e  u n d e r
49  C F R  p ar t  14  an d  t h e
t = f = f = " ° = f to "=ff,;qf==*
so u r ce"  a  so  o p o
t h e  s o u r c e  a t  w e d \  t h e
c o m b u s t i o n  o r  p r o c e s s
so u r ce  I s  l o cated .

r e i e h
o n ces  i n  t h e  ceN i h ea t i o n s

that lwas des lg eau . I ledesignaMsdnspra Mauhle . b
I gueenen l  b ind ing  on  »h3 'J€=  anT w J 3 ? § source Md ham aff='8»¢ m1f31.he auuree. yan

ueri fy l l t lhsvegiRnrl088dhl8gl \BGm811l,8eledngn'B88lhe'd€d§11abdreplulnbBve br! l 'ea5ededscumand
. aH"eded llallhesouwueidal' ed' ' ¢auual»al»pl=senlasal1, ' d dwallsiianhme

38m the 88 is  lo l led or  I n  a  S la ln \am;1b l ia1bn deaignedlo  g ive 384 lie a l a

I l e a v e  I out duties ndnuspoIsihiiliss m e m u a n a h p m g = m behalf
o f  t he  , ; " i ' ¢ . m ¢%» 'é~ a~  l hs ! H ae l8? \ nZ m Br lgd888?8H * w §6ur I l l 8 l l l ! i  l uand¢1d€8d1&J d1v a lnw rand
operator shall be Mlly bound by my admits. lnadtons. or suhmisstcns.

=4IilmhaHsl'tallabide t l d u & r y pol ldbi i l ia inpoeedby theag tbywhldal s ueded d s g n a l a d
1epussntative or altembggestgnatedmrgpuesentative, as andimhle. wee as .

ler l ty t t ts t t t teawnusandoperetotsdteai lededsqulmardqfesdtaf l isdudurv tat thesautueehs lbehnundbyazmy
alder issued to me by the Administrator, the perming sulhurw. or a court regarding me source or \miL

We ah nnd iy ls lw lde lsd e q w t e t i l l  t o . leasdtatduutateel. I af teaeu . M i s us
ork1ir\?strt§teo8aetnmepuu1asas:po4el$;lr?lrangtfeuedufiturgrlitieef-Me-\uzit.fmn' e r o " " l ' é m ' 3 m 8

ha ' wlltteltrxatiuadrrlyselednn 01 . natedlepmeselttaive QtsmatedeeigtwatedlepnaIMlne
a = § , ¢ m d w = u n = m w w r a g l v 2 »3 e a e u x o e a e l \ a »»n e r l ° a p u e t n f a h a t t e e e d s e u u a n d
ofeadmaneded unnat aouuezand

Aleweneeeand t tmlmueseasdlrensact tnns invdv ing al toweneswl uaqaemedwbehetuorwtmuteu in
nartanntneadm e'slegel.equrlabge leasdmuld erennuauualreset/aNonuanttuementer,tfeud\rru

°°':¢';=:ft.°='°'* °'a"°°#'°a= :,'s°°"==- upwlawenes "so mee g g . a n s  v u t w t g n n e e d

The bywhlchl sdedad thealiematededgl1stedlm\ssnlslive,¥
awnusandegfaa lond souuuandagiieaedu1itsauheaow»:e\oautnuIws01eg'
a d h l i a u d ededgnaled rupfssenlalive,

inuuuss bride. ?pI§1:e1illle w

EPA Fcrm 7810-1 (rev. 4-88; previous versions obsolete)
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Mesquite Generating Station
Plan! Name(from Step1)

Slgnahna (aeelgnated repxnentalive) Dale

Signaiura (altemsle designated representative) Use

Name Mesquite Power L.L.C. MOwnar IOperalur

lo# 1 lo# 2 in# 3 in# 4 ID# ID# ID#

ID# ID# ID# ID# ID# ID# ID#

Name owner Operator

ID# ID# ID# xo# ID# ID# ID#

ID# ID# ID# ID# ID# lo# ID#

Name owner Clpelawr

ID# ID# ID# ID# TD# ID# ID#

ID# ID# ID# ID# ID# ID# ID#

Name Owner Operator

ID# ID# ID# ID# ID# ID# ID#

ID# ID# ID# ID# ID# ID# ID#

Jan, 18. zuuu 8: 18AM N0.1942 P. 3

Celtiiicate-pago!

p=sel3°flZ]

Iarpauhothsdbn\alee01bsubmlsslunonbdwalfdlhsemelsandcpevsiarsdMeafieqtedsoalmu-aflWedunlsfor
whsdnVuesuburglssinnigrnade. loefqfyupderpena dlawthatlluevepeuonaltyemmurued andam¢sg'r1wavd91.ll\e

"'"""""""W%'°""°"&"°°' laM§=dFr§'2"'t§r*1é:l\eBa§°dr}'::1: "'"""'°"'°°\§ »'1';"»»;"'$"Jf'"*e r e o n | s a a h
w beniltme. ==82?@. and eorrnplete. lam aware that lhergalasignihmnlpgnallulcrsubmMing£ 3

. anau1f=tmau¢norumlmrgrsqrdledseeemeusaruaniurmsuam.1maudhghepaae=uwufn1¢°rwlpng¢1un11»t.

STEP 5
Provide the name of
every owner and
operator of the source
and Identify each
affected unit (or
combustion or process

as or Leassrm

I

EPA Form 7510-1 (rev. 4-98; previous veusbns obsciale)



8EHi4i
Acid Rain Program
Instructions for
Certificate cf Representation (aoc|=R12.24)
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Pleasetypeaprlnt. lfnlcrespacalsneeded,pholccDpy1l'leseeol1d
page. Indicate thepageolderandtoalnumbedpages (o.g., 1 d'
4, 2off, etc.) in theboxesin the upper right hand aomerdesch
page. Nota: A Certificate cf Ropressnlallon amending n
earliersubmission supersedes the earlier submission In
HIS eMirety.
thereforebe complete, Indudlng signature and dating by
the designated ropnsentatlve alternate
designated representative, If
undar4D CFR 72.24(a) and 72.25(a).

A revlsect Certificate of Representation must

land the
appt cable), as required

providing the appropriate unit identification number. The
Identification number entered for each unit should be
wnsasrern with previously . submitted Certi6cales Cd
Repreaenlsllon(ifapplicable).wllh unltidenrlhrsllonnumbersllsled
annr»oa(forunnsmawnmmameedonelslionprorw19so).anawnn
unitiderrrltlzzllon numbasusedin repalingb DOEandlorElA. Fa'
newunllswlthoulidenllizzliorxnlJrri:ers,ownesandoperatorsmey
assign sum numbers oonsislentwilh EIAand DOE requirements.
NADB is ha National Allowance Dara Base for theAuldRain
Program. and can be downloaded from the Add Rain Program
W¢bsi*°=¢\m*~J=>i=-ow/addlaitofobranleamaisweuenyrzlsng
IheAdd Rak1Hotlins, Thsdatafilelslndaasetorrrratforuseomsn
lBM<:ornpaliblePCandrequiles2 megebyaesdharddrive memory.

Submit one Cartiicate of Representation form with odgtnal
signatures. Rememberthatunder40 CFR72.21, thedesignated
rep1asanlalNlemuanotiiyead1ownerendopeisturoldmddRaix
Program submissions.

mail this form to:

For asslstariue, ml! the AddRain Holline at (202)554-9620.

STEPS

u.s, Environmental Protection Agency
Acid Rain Program (6204J)

Attention: Designated Representative

by regularmall: or ovemlght mail:

An ORIScndelse4di?iir\wl1b8r8$5i9nedbylhs Energy
information Agency EIA) at the u.s. Department of
Enagytopowerplantsowned byuillties. ifiheplsrnisnot
ownedby a utility but has a 5 digit facility code (also
assigned by EIA), use the facility code. If no code has
beer assigned orlflhere is unoertanwregardlng what'lhe
code numbers, contact EIAat(202)42&1142 (fDroRls
nodes), or (202)426-1269 (for facility codes).

4o1 M St.. SW
Washington. DC 204B0

501 3rd St.. NW
Washington, DC 20001

Fara cnmbusiionorprocesssourae under40 CFR part
74. identify the ORIS or facility code.ifone hasbeen
assigned. If nut. leave blank.

Submamisfarmpnanw==n»=»nenxww1m¢f»=¢vJumlao=1wwer
the Add Rain Program. This form must be submitted before
pariidpazingintheamualaudiunsandsdasdslowancas.EPAwl
ndissueproceedsfmfnauctlorzsorsalestnauniumtiliUeceiwes
complete Certificate d Representation.

STEPS The designated repraeehtalhre must Bea natural person
and cannot beacompany. Please enterthe inn name
and addresses itshould appearon dl correspondence.
Note: Na EPAcor¥18spdndarlaelsmdled'b1he designated
representative only. An allemate designated
Iepreeenhativemudrsiyonlhedesigrraledreplaenblive
to forward information malted by EPA bthedeslgnated
representsive.

|
Combustion or process sources seelsir\gt0beeo1neop\-lnsoulrzas
under40 CFR part74 mustsubminhis form priaho orcaneurrent
with the opt-in permit applicationunder40 GFR 74.14.

SubmitalevisedCeiiiimtedR8preseniaIi0r1wher18nyihliIIm8iiGfl
In the existing cenifmxe of ReprusentaHon dungeon EpAmustbe
notified d changes to owners and operators within a0 days.

STEP 4 Note that the eerliicativns apply to he designated
repfesenlativs ufenttzwfastian or process sou s seddng
Io become opt-in sources under 40 CFR part 74.

Paperwork Burdon Estimate

STEP s See 40 CFR 72.2 for the detlnitions of "owner"and
'bpaabn' Thecwnersandcpe4~atnlsmaybaecmpanies
or naturalpersons.

Theburdenonthepubl\cfored\ecli1gandlepolW1gil1hlma\lmunder\I'8
requeaisaumauauaasshaurswleaponee. Sa1deumne1mlEgal8WuU'lb
mIIec6undb1lurmaEon. lndudngsa»gges6ons furredudng Me bulgur,lo:
GM InicrmaiianFnlIwBla1d\(2138),U.S.MriunrneMFIdednnAga1qy,
4o1 M Shsel. aw. washington. o.c. 204891 and Hz pgpgmmg Rsdudull
p»q=u(omaaane4un1). Onieearlluunn=lm=runegula¢nryAn%i==. online
dMBhBg€I1Iel1I8ndaq4g¢4_waslil1glun,D.C. coma.aanauuumtrihms
ro man sdldrussss; see UN submiaaian lnsbuutfons above.

Identify each aliected unit at the aided source that
is owned Oroperatedby the named party by

m
l 1
69194 a I



Mesquite Generating Station
plan name sum AZ

Pending
ORIS Code

1 Yes
x X

2 Yes X X

3 Yes x x

4 yes x x

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Jan. 18. ZUUU 8:18AM No. 1942 P, 5

Unfed States
Environmental Protection Agency
Acid Rain Program

OMB Na. 2060-D258

Phase II Permit Application
Pane 1

For more information. see lnstruerians and refer so to CFR 72.30 and 72.a1

This submission lsr- new [I Rrvlssd

STEP 1
Identify the source by
plant name, State, and
ORIG code.

a

Unit ID# Uri! will
Hold A15w-

Campion¢;plan

r I

b , c

Repgwemg
Plan

d

New Url ls

I a

New Url ls

areas in
Mueewuanoe
wllh 40 CFR

72.9(c)(1 ) Cummeneeopeaunn
Day

morn nr Celtillcalion
u m m

§8§x§2§'J'Zlna¢ is

354334 u n

f»%°%'$/',3_»';§

¢.,p.;2sz" 99,

I

8Egkh,_b¢x ume

2?'£¢8"'z'eTf¢'»35"" c
for an? unit.

E ] For eedmOni! the! is bing repowered, the Rspowedng Extension Plan Ibo is incured.

EPA Foml 7610-18 (rev. 4-98)
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Mes8fiite Generating Station
Plan: Name(from stew 1)

Jan, 18. 2000 8:19AM N0.1942 P. 6

Phase I Permit - Page2

STEP 4
Read the standard
mqqggmgnfg an
cero cation, enter
he pamoaf the
8S1Q a re re-

mfailve, andPslgn
and d81&

Standard Requirements

Pefmll Renuiramems.

(1) The designated representative d' each affected source and each slleded unit al the scams shall'
(i;sunnaa¢¢mpleneAuu Rah pem\iza p|i<=1uon(|nauaa»1g=¢umpiana= Dur) ur\dar40CFRpan72hel:auldste
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APPENDIX E

MESQUITE POWER, LLC, MESQUITE GENERATING STATION
AMBIENT AIR QUALITY IMPACT ANALYSIS WORKPLAN

021100 E-1



Ambient Air Quality Impact Analysis Workplan

For the

Mesquite Power LLC

Palo Verde Power Project

Prepared By
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1.0 Introduction

Mesquite Power LLC proposes to construct a natural gas fired, combined-
cycle power generation facility in Maricopa County, near Arlington, Arizona. The
proposed Palo Verde Power Project (hereinafter referred to as the Project) will be a

new major stationary source, thus, subject to the Prevention of Significant
Deterioration (PSD) review program. This Ambient Air Quality impact Analysis

Workplan (Workplan) describes the methodology for assessing ambient air quality

impacts resulting from construction and operation of the proposed Project. Subject
to Maricopa County Environmental Services Department review and approval, this

Workplan will provide the basis of a mutually agreed upon procedure for the final
ambient air quality impact analysis in support of the air construction permit
application.

This Workplan describes site and source characteristics, determination of
pollutants applicable to the air quality review, and the analytical procedures that
will be used to conduct the ambient air quality impact analysis. The ambient air
quality impact analysis includes a demonstration of compliance with the National
Ambient Air Quality Standards (NAAQS) and the Prevention of Significant

Deterioration (PSD) increments. The analysis will also include an additional
impacts assessment.

120699 1-1 SEPLAN-AZ



2.0 Project Characterization

The following sections briefly characterize the combustion turbine Project
including a general description of the Project, location, and emission units, as well
as an overview of the local air quality status and New Source Review (NSR)
applicability.

2.1 Project Description
The Project will consist of two 500 MW (nominal) combined-cycle power

blocks. Each block will include two combustion turbine generators (CTGs), each
directly connected to an electric generator. Exhaust heat from each CTG will be
routed to a dedicated heat recovery steam generator (HRSG). Steam produced
by the HRS Gs will be combined and directed to a common steam turbine
generator (STG). The Project will consist of four General Electric Model UFA or
Westinghouse 501F CTGs, four HRS Gs, two STGs, two linear mechanical draft
cooling towers, and associated support equipment. The HRS Gs are also
equipped with natural gas fired duct burners that add additional heat input to
increase the steam generating capability of the HRS Gs as needed. Each
CTG/HRSG will have a single exhaust stack. Natural gas will be the only fuel
fired in the CTGs and duct burners.

2.2 Project Loeation and Proximity to Mandatory Class I Areas
The Project is located in the unincorporated community of Arlington,

Arizona (Figure 2-1). The site is approximately 40 miles west of Phoenix, and
south of Interstate to. The proposed site consists of a 300-acre rectangular
parcel of land south of the Palo Verde Nuclear Station. The improved portion of
the site for this Project is expected to cover approximately 35 acres of the total
300 acre site.

The nearest Mandatory Class l areas are the Superstition Wilderness
Area, Mazatzal Wilderness Area, and the Pine Mountain Wilderness Area which
are located approximately 127 km east-northeast, 132 km northeast, and 135 km
northeast of the Project site, respectively. The Project is not expected to
significantly impact the aforementioned Class I areas because of its distance

120699 2-1 SEPLAN-AZ
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from the areas and the use of clean fuel technology (natural gas) with state-of-
the-art pollution control equipment. As discussed in Section 3-3, a preliminary
air quality analysis will be conducted for the Class I areas and compared to the
applicable significant impact levels. As an outcome of a November 14, 'I 999
meeting between representatives of Maricopa County, Mesquite, the Federal

Land Managers, and Black 81 Veatch neither a visibility nor regional haze

analysis is

required for the Mandatory Class I areas. Mr. Peter Lahr, representing the
Federal Land Managers, indicated that because the Project will fire very clean fuel
(i.e., natural gas), will employ best available control technology (BACT) to obtain a

low NOt emission rate, and the great distance between the Project site and the
Class I areas neither a visibility nor a regional haze analysis is required. Thus, a

visibility and regional haze analysis is not expected for the Project.

2.3 Project Emissions

Air emissions sources at the proposed Project will consist of the four
CTG/HRSGs, mechanical draft cooling towers, and an emergency diesel fire
pump, Representative manufacturer's data and engineering estimates will be used

to characterize and quantify the potential to emit (PTE) of the Project from these
air emission units. As mentioned in Section 2.1, the Project will consist of four
General Electric or Westinghouse CTG. Because a specific CTG manufacturer
has not yet been selected, emissions data from two vendors (WEC and GE) will be
used in the analysis.

2.4 Local Air Quality Attainment/Nonattainment Status

The air quality in any given area is generally designated as being in attainment
for a pollutant if the monitored concentrations of that pollutant are less than the
applicable NAAQS. Likewise, a given area is generally classified as nonattainment

for a pollutant if the monitored concentrations of that pollutant in the area are

above the NAAQS.

A review of the air quality status in the region reveals that the Project site near

Arlington, Arizona is in attainment or unclassifiable for all pollutants. The Phoenix

area of Maricopa County is, however, classified as a nonattainment area for

ozone, carbon monoxide, and particulate matter.

2.5 New Source Review Applicability

120699 2-3 SEPLAN-AZ



The federal Clean Air Act (CAA) NSR provisions are implemented for new
major stationary sources and major modifications under two programs, the PSD
program outlined in 40 CFR 52.21, and the Nonattainment NSR program
outlined in 40 CFR 51 and 52. As noted in Section 2.4, the Project will be

located in an attainment area with respect to all pollutants. As such, the PSD
program will apply to the Project, which is assumed to be a new major stationary

source for one or more regulated pollutant.
The PSD regulations are designed to ensure that the air quality in existing

attainment areas does not significantly deteriorate or exceed the NAAQS, while
providing a margin for future industrial and commercial growth. PSD regulations

apply to major stationary sources and major modifications at existing sources
undergoing construction in areas designated as attainment or unclassifiable under

Section 107 of the CAA for any criteria pollutant. The primary provisions of the
PSD regulations require that new major stationary sources be carefully reviewed
prior to construction to ensure compliance with the NAAQS, the applicable PSD air
quality increments, and the requirements to apply BACT to minimize the Project's
emissions of air pollutants.

A new stationary source is defined as a "major stationary source" if it is

classified as any one of the listed major source categories which emits, or has the
potential to emit, 100 tons per year (try) or more of any regulated pollutant, or 250
try or more of any regulated pollutant if the stationary source does not fall under
one of the listed major source categories. Because the Project falls into one of the
listed major source categories (i.e., fossil fuel fired steam electric plant greater than
250 MBtu/hr), the 100 try threshold is applicable to the Project. Because the

Project is likely to exceed the 100 try threshold for at least one regulated pollutant,
the Project will be subject to PSD review. Once the Project becomes applicable to
PSD review, PSD applicability will then be determined on a pollutant-by-pollutant

basis for the remaining regulated pollutants by comparing the net potential
emissions increase of each pollutant against the PSD significant emission rate

(i.e., 40 try for NOt, 40 try for SOx, 25 try for TSP, 15 try for PMT,,, 100 try for CO,

and 40 try for Vocs). Each regulated pollutant with a PTE above the PSD

significant emission rates will be subject to PSD review, including a BACT

assessment, ambient air quality impact analysis (AAQIA), and an additional impact

analysis.
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3.0 Ambient Air Quality Impact Analysis

The following sections discuss the air dispersion modeling methodology and
Ambient Air Quality Impact Analysis (AAQIA) that are proposed for those regulated
pollutants which are determined to have a PTE greater than the PSD significant

emission rate and thus subject to PSD review. The AAQIA will be conducted in
accordance with USEPA's air dispersion modeling guidelines (incorporated as

Appendix W of 40 CFR 51), as well as a mutually agreed upon modeling
methodology initiated by this Workplan.

3.1 Air Dispersion Modeling Methodology

The base elevation at the site location for the Project is approximately 890 ft
above mean sea level. The site topography is generally flat, although occasional
prominent terrain features (buttes) are expected to exceed stack heights within the
domain of the modeling grid. As air dispersion modeling receptors will be located
in simple, intermediate, and complex terrain, the Industrial Source Complex Short-
Term (lSCST3 Version 99155) air dispersion model is proposed for the AAQIA.

The lSCST3 model is a USEPA approved, steady-state, straight-line Gaussian
plume model, which may be used to assess pollutant concentrations from a wide
variety of sources associated with an industrial source complex. Necessary for
this analysis, lSCST3, unlike its predecessors, incorporates the coMpLEx
dispersion algorithm for determining intermediate and complex terrain
concentration impacts in accordance with USEPA guidance.

The lSCST3 air dispersion model will be used in a refined mode (based on the
worst-case combination of CTG operating load and ambient temperature, with five

years of representative meteorological data) to determine the maximum predicted
impact concentrations for the AAQlA. The refined lSCST3 modeling methodology
is discussed below.

3.1.1 Model Input and Source Parameters
The AAQIA will be based on the worst-case combination of operating

parameters. Manufacturer's data and engineering calculations will be used as

inputs in the ISCST3 air dispersion model to determine the maximum predicted

ground level concentrations from the Project based on various operating loads,
duct firing, and ambient operating temperatures of the CTGs. In a process referred

to as "enveloping", each load and operating condition analyzed will be represented

120699 3-1 SEPLAN-AZ



with a set of stack parameters and pollutant emission rates that will be
conservatively selected to produce the worst-case plume dispersion conditions
and highest model predicted concentrations. These conditions will also consider a
range of ambient temperatures that include minimum and maximum temperatures,
as well as average annual ambient temperatures.

Enveloping allows multiple operating scenarios to be conservatively
considered in an AAQIA, while keeping the actual air dispersion modeling runs to a

minimum. However, it is possible that because of the specific characteristics of the

sources, this analysis approach could result in overly conservative modeling
impacts. In this case, an AAQIA may be performed without enveloping.

Regardless of the input source data, actual sequential hourly meteorological data
will be used to predict concentrations of each pollutant for each applicable
averaging period.

3.1.2 GEP and Building Downwash Evaluation
All on-site buildings and structures, including the combustion turbine housings

and HRS Gs, will be analyzed to determine the potential to influence the plume
dispersion from the CTG/HRSG stacks. The USEPA'sGuideline for Determination

of Good Engineering Practice Stack Heightguidance document will be followed in
this evaluation. Structure dimensions and relative locations will be entered into the
USEPA's Building Profile Input Program (Bplp) to produce an lSCST3 input file
with the proper Huber-Snyder or Schulman-Scire direction specific building
downwash parameters. This same program will also determine a good
engineering practice (GEP) stack height for each of the CTG/HRSG stacks.

3.1.3 Model Options
The following standard USEPA default regulatory modeling options will be

invoked in the lSCST3 model:

Final plume rise.

Stack-tip downwash.

Buoyancy induced dispersion.
Default vertical wind profile exponents and vertical potential temperature

gradient values.

Calm processing option.

Terrain elevations will be incorporated.

120699 3-2 SEPLAN-AZ



The USEPA default model options, in addition to the COMPLEX1 algorithm, will be
used in the refined level air dispersion modeling runs.

3.1.4 Receptor Grids and Terrain Considerations
The air dispersion modeling receptor locations will be established at

appropriate distances to ensure sufficient density and aerial extent to adequately

characterize the pattern of pollutant impacts in the area. Specifically, a nested

rectangular grid network is proposed that will extend 10 km from the center of the
Project. The rectangular grid network will consists of 100 meter spacing out to 1
km, 500 meter spacing from 1 to 5 km, and then 1,000 meter spacing from 5 to 10
km. Receptor spacing at 50 meter intervals will be used along the property line.

The receptor grid will be extended as necessary to ensure that the significant
impact area is defined, and a 100 meter fine grid will be used around the maximum
receptor points. in addition to the receptor grid, discrete receptors will be placed
on the peaks of significant (i.e., complex) terrain features within the Project's 10 km

nested grid.
Furthermore, discrete receptors will be placed at the closest boundary to the

Project of the Phoenix nonattainment areas, Hummingbird Springs, Eagletail
Mountains, Signal Mountain, Woolsey Peak, and North Maricopa Mountains Class
ll Wilderness areas, and the Gila Bend and Gila River Indian Reservations. Extra

receptors may be added depending on the size and/or shape of the respective
areas. In addition to the rionattainment areas, Class ll Vlhlderness areas, and
Indian Reservations, discrete receptors will also be placed at the closest points to
the Mandatory Class I areas discussed in Section 2.2.

Receptor terrain elevations will be obtained from 30-meter Digital Elevation

Model (DEM) terrain data based on United States Geological Survey (USGS) 7.5-
minute digital quadrangles. The elevations will be determined with a method that
will locate the maximum terrain elevation near the receptor. This method is similar

to the "box" method in which the area considered for each receptor will consist of a

"box" with boundaries drawn midway between the particular receptor and the

adjacent receptor. This method will ensure that the highest (most conservative)

elevations are used for each model receptor. The source receptor elevation will be

compared with the actual USGS 7.5-minute quadrangle maps to

consistency.

ensure

120699 3-3 SEPLAN-AZ



3. 1 . 5 Meteoro logical Data
The ISCST3 air dispersion model requires input of specific hourly surface and

upper-air meteorological data. These data include the wind flow vector, wind
speed, ambient temperature, stability category, and the mixing height. Five years
(1994-1998) of processed meteorological data were obtained from the Maricopa

County Environmental Services Department, Air Quality Division. The
meteorological data consists of surface data from the Palo Verde Nuclear

Generating Station and upper-air data from the Tucson, Arizona National Weather

Service station.
The Palo Verde Nuclear Generating Station is located approximately 3 miles

north of the proposed Project location. The elevation, terrain, and surface
roughness characteristics at the meteorological station are very similar to the
Project site. As such, the meteorological data are considered to be representative

of the Project site.

3.1.6 Land Use Dispersion Coefficients
The USEPA's Auer land use method is used to determine whether rural or

urban dispersion coefficients are used in the ISCST3 air dispersion model. In this

procedure, the land area circumscribed within a 3 km radius of the site is classified

as rural or urban using the Auer land use classification method. If rural land use

types account for more than 50 percent of the land use area within the 3 km

radius, then the rural dispersion coefficient option should be used. Otherwise, the

urban coefficients are used.

Based on visual inspection of the USGS 7.5 minute topographic map of the
proposed site location, it is conservatively concluded that over 50 percent of the

area surrounding the proposed Project may be classified as rural. Accordingly, the
rural dispersion modeling option will be used in the lSCST3 model.

3.2 Model Predicted Impacts

Based on the air dispersion modeling methodology outlined in the previous

sections, the maximum model predicted ground level concentrations for the worst

case operating scenario associated with the Project will be determined for each

regulated pollutant and applicable averaging period that is subject to PSD review

and for which a significant impact level exists. From the modeling results, the

significant impact area, preconstruction monitoring requirements, and the need for

a NAAQS and PSD increment consumption analyses will be determined.
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3.2.1 PSD Class II Significant Impact Area
The predicted impacts for all PSD significant pollutants on both the 10 km

nested grid and the discrete receptors along the nonattainment areas will be

compared to the applicable PSD Class ll significant impact levels (SlLs) (25/8/m3

for 3-hour SO2, 5 g/m3 for 24-hour SO2, lg/m3 for annual SO2, 551:1/m°' for 24-hour

PM, lg/m3 for annual PM, lpg/m3 for annual NOt, 2,000/,g/m3 for 1-hour CO, and

500»,g/m" for 8-hour CO). If the model-predicted maximum concentrations are less
than the PSD SILs for all pollutants and applicable averaging periods, then no

further air dispersion modeling analyses will be performed. However, if the
predicted impact of one or more pollutants and applicable averaging periods are

greater than the PSD SlLs, then a significant impact area will be determined and
interactive source modeling will be performed for those pollutants and applicable
averaging periods. In this event, additional agency consultation will be requested
and an inventory of PSD increment consuming sources and all nearby sources for
the NAAQS analysis will be obtained and included as interactive sources in the
AAQIA.

3.2.2 Detennination of Preconstruction Monitoring Requirements
Existing ambient air quality data will be compared with the PSD significant

monitoring concentrations. If ambient air quality data in the area are less than the
applicable significant monitoring concentrations, then an exemption from pre-
application monitoring requirements will be requested.

If the existing air quality concentration for a given pollutant is equal to or
greater than the applicable PSD significant monitoring concentration, then the
need for pre-application air quality data will be determined by comparing the
pollutant's maximum model predicted concentration from the Project to the

applicable PSD significant monitoring concentration. If the Project's maximum
model predicted concentration for that pollutant is less than the applicable PSD

significant monitoring concentration, then an exemption from pre-application

monitoring requirements will be requested for that pollutant.

In the event both the ambient air quality data and maximum model predicted

impacts exceed the applicable PSD significant monitoring concentration for a given

pollutant, then the existing ambient air quality monitoring network will be evaluated

for representativeness of these data to the site location pursuant to requesting a

waiver from the pre-application monitoring requirements for that pollutant.

120699 3-5 SEPLAN-AZ
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3.2.3 Class II Sensitive AreaAnalysis
As discussed in Section 3.1.4, receptors will be placed along the closest

boundary to the Project of the Class ll Wilderness areas and Indian Reservations

within 50 km of the Project site. The Class ll Wilderness areas to be modeled are

Hummingbird Springs, Eagletail Mountains, Signal Mountain, Woolsey Peak, and

North Maricopa Mountains. The Indian Reservations that will be included in the

modeling are the Gila Bend and Gila River reservations.

3.2.3.1 Ground Level Impacts The Class II sensitive areas will be modeled

with the ISCST3 air dispersion model to obtain the maximum ground level impacts
at each of the receptors making up the nearest boundaries of these areas. The
results from this analysis will be compared with the PSD Class ll increment levels.

3.2.3.2 visibility Analysis A visibility impairment screening analysis will be
conducted for the Class II sensitive areas. The analysis will be performed in
accordance with EPA'sWorkbook for Plume Visual Impact Screening and Analysis
(EPA-450/4-88-015, September 1988), using the VISCREEN model. In

accordance with the Workbook visual screening procedures, the VISCREEN
plume visual impact screening model will be used with default worst-case Level-1
visual screening parameters for each sensitive area. If it is determined that a
Level-1 analysis is overly conservative, a Level-2 screening analysis with situation-
specific input parameters will be conducted for all sensitive areas.

3.2.3.3 Acid Deposition An acid deposition analysis for nitrates and sulfates
will be performed for all previously mentioned Class ll sensitive areas surrounding
the Project site. The analysis will follow the methodology defined in the

Interagency Workgroup on Air Quality Modeling (IWAQM) Phase I Report (EPA-
454/R-93-015, April 1993).

3.3 Class I Area Impact Analysis
Class I areas are afforded special attention based on their value from a

natural, scenic, recreational, or historic perspective. Emission sources subject to

PSD review are analyzed to determine their potential for deteriorating the particular

properties that make these areas worthy of their Class I or other relative

designation. These properties are known as air quality related values (AQRVs),
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and typically include such attributes as flora and fauna, visibility, and scenic value.

The Federal Land Manager (FLM) typically establishes indicators and
thresholds to measure a source's potential for impacting the AQRV's of a Class l
area. These indicators are typically measured by assessing the Project's impact
on air quality. The model predicted concentrations at each of the Class I areas will

be compared with the respective Class I SlLs, which are based on 4 percent of the
PSD Class I increments. .

3.4 Additional Impact Analysis

Federal PSD regulations require the preparation of an analysis of additional
impacts due to construction and operation of a new major stationary source or
major modification to an existing major source. The analysis considers impairment
to visibility, soils, and vegetation, as well as projected air quality impacts that may

occur as the result of general commercial, residential, industrial, and other growth
associated with the new major stationary source.

3.4.1 Commercial, Residential, and Industrial Growth
This analysis is typically conducted to predict the amount of commercial,

residential, and industrial growth that may result from the operation of a proposed
facility, and the effect this growth may have on the ambient air quality. Because
the Project is not expected to generate additional commercial, residential or
industrial growth in the immediate vicinity of the Project, the effects on ambient air
quality due to growth associated with the Project are expected to be insignificant.

3.4.2 Vegetation and Soils
An analysis will be performed to examine the Project's predicted ambient air

quality impacts on local soils and vegetation. The secondary NAAQS will serve as

a basis for assessing the vegetation and soil impacts.

3.4.3 Visibility ,
The effects on visibility from the Project on the Class ll sensitive areas will be

evaluated using the VISCREEN model described previously in Section 3.2.3.2.
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BUILDING PROFILE INPUT PROGRAM (BPIP)
Dated 95086
BREEZE BPIP
pp VERSION (3.0.0)
(C) COPYRIGHT 1994-1998 TRINITY CONSULTANTS, INC.

RUN INFORMATION

Building Data File:
Source Info. File:
BPIP Run File: D:\Sempra-

PaloVerde\modeling\run20\170ft\downwash.bpi
Output List File: D:\Sempra-

Paloverde\modelinq\run20\l70ft\downwash.bpo
Output Wake File: D:\Sempra-

Paloverde\modeling\run20\170ft\downwash.wAK
Output FPA File: D:\Sempra-

PaloVerde\modelinq\run20\170ft\downwash.EPA

Run began on: 1/24/2000 at 9:42:07
******************************************

BREEZE BPIP D: \Sempra-Paloverde\modeling\run20\170f t\downwash . bpi

0 . 00Plant North:

Calculations for the ISCST3/AERMOD model
directions.

36 with radial

45Input Buildings:

Building Tier Tier Tier # o f Corner

coordinates
ID # Elev . # Ref. hgt corners X

Y
(m)(m)

(in)

BLDg 1 271 .27 1 1 27 u43 15
326605. 200

3691021 100 326621. 400

3691021 9 100 326621. 400

3691022 | 900 326622. 800

3691022. 900 326622.800

3691021 I 100 326625. 900

3691021. 100 326634 .000

3691019. 100 326634 1 000

3691012 » 900 326625. 900

3691010 » 900 326622 1 800



3691010.900

3691009.100

3691009.100

3691010.900

3691010.900

3691021.100

326622.700

326621.500

326621.500

326605.300

326605.300

#of Corner

coordinates
ID

Building

#

Tier Tier Tier

# Ref. hgt corners

Y

Elev .

(m)

X

(m)

(in)

2 271.27 1 7 27 • 43 6BLDG

3691019.100

3691019.100

3691018.000

3691014.000

3691012.900

3691012.900

326634.000

326638.600

326647.800

326647.800

326638.600

326634.000

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)Y

(in)

3 271.27 1 13 13.72 4
BLDG

3691019. 400

3691019. 400

3691012. 500

3691012. 500

326647 .800

326655 U 400

326655 .400

326647 .800

# o f Corner

coordinates
ID

Building

#

Tier Tier Tier

# Ref. hgt corners

Y

Elev .

(m)

X

(m)

(m)

BLDG

3691019. 400

4 271.27 1 19 13.72 8
326655.400

326671.400



3691019.400

'3691022.900

3691022.900

3691009.100

3691009.100

3691012.600

3691012.600

326675.400

326681.500

326681.500

326675.400

326671.400

326655.400

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

5 271.27 1 25 3.05 4BLDG

3691028.400

3691028 .400

3691024 .600

3691024 .600

326655.200

326666.600

326666.600

326655.200

# o f

coordinates
ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

6 271.27 1 31 0. 00 4BLDG

3691012.200

3690996.100

3690996.100

3691012.200

326646.100

326646.100

326655.200

326655.200

# o f Corner

coordinates
ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners X

(m)
Y

(m)

BLDl2

3690985.300

3690985.300

7 271 .27 37 27.43 14
326605. 100

326621.300

326621.300



3690987.000

3690987.000

3690985.500

3690983.500

3690977.200

3690975.400

3690975.200

3690973.700

3690973.700

3690975.200

3690975.200

3690985.300

326622.700

326622.700

326633.700

326633.700

326625.800

326622.700

326622.700

326621.300

326621.300

326605.100

326605.100

#of
coordinates

ID

Building

# Elev .

Tm)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

8 271.27 1 43 27 • 43 6BLD14

3690983.500

3690983.300

3690982.200

3690978.500

3690977.400

3690977.200

326633.700

326638.700

326647.800

326648.000

326638.700

326633.700

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(in)

9 271 .27 1 49 13.72 5BLD15

3690983.B00

3690983.800

3690977 .000

3690977.000

326647.800

326655.300

326655.300

326647.800



326648 • 100

3690983.800

#of
coordinates

I D

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(m)

10 271.27 1 55 13.72 8BLD4

3690984.100

3690984.100

3690987.600

3690987.600

3690973.100

3690973.100

3690976.600

3690976.600

326655.500

326671.700

326675.300

326681.600

326681.600

326675.300

326671.700

326655.600

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(m)

BLDl6

3690933.600

3690933.270

3690932.310

3690930.790

3690928.800

3690926.480

3690924.000

3690921.520

3690919.200

3690917.210

3690915.690

3690914.730

11 271 .27 1 61 18 .29 24
326556.900

326559.380

326561.700

326563.690

326565.210

326566.170

326566.500

326566.170

326565.210

326563.690

326561.700

326559.380

326556.900



3690914.400

3690914.730

3690915.690

3690917.210

3690919.200

3690921.520

3690924.000

3690926.480

3690928.800

3690930.790

3690932.310

3690933.270

326554.420

326552.100

326550.110

326548.590

326547.630

326547.300

326547.630

326548.590

326550.110

326552.100

326554.420

#of
coordinates

I D

Building

# Elev .

(rt)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

BLD17

3690898.600

3690898.390

3690897.760

3690896.750

3690895.450

3690893.930

3690892.300

3690890.670

3690889.150

3690887.850

3690886.840

3690886.210

3690886.000

3690886.210

12 271.27 1 67 12. 19 24
326591.300

326592.930

326594.450

326595.750

326596.760

326597.390

326597.600

326597.390

326596.760

326595.750

326594.450

326592.930

326591.300

326589.670

326588.150



3690886.840

3690887.850

3690889.150

3690890.670

3690892.300

3690893.930

3690895.450

3690896.750

3690897.760

3690898.390

326586.850

326585.840

326585.210

326585.000

326585.210

326585.840

326586.850

326588.150

326589.670

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

13 271.27 1 73 10. 67 4BLD24

3690912.200

3690922. 100

3691036.000

3691026.300

326393.500

326384 .100

326498.000

326507. 500

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

14 271.27 1 79 0. 00 4BLD26

3691035.700

3691041. 600

3691032.790

3691026. 900

326498.700

326504 .600

326513.400

326507.500

#of Corner

coordinates
ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners X

(m)
Y

(in)



15 271.27 1 85 10. 67 4BLD27

3690736. 400

3690746.300

3690860.200

3690850. 400

326391 .300

326381.400

326495. 900

326505.200

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

16 271.27 1 91 0.00 4BLD28

3690860.200

3690866. 050

3690857 .250

3690851 h 400

326496. 500

326502 I 350

326511 • 140

326505. 300

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(m)

17 271 .27 1 97 27. 43 14BLD31

3690841.900

3690841.900

3690843.400

3690843.400

3690841.900

3690841.900

3690840.100

3690833.900

3690831.900

3690831.900

3690830.300

3690830.300

3690831.900

326605.000

326621.200

326621.200

326622.700

326622.700

326625.400

326633.600

326633.600

326625.400

326622.700

326622.700

32662l.200

326621.200



326605.000
3690831. 900

#of
coordinates

ID

Building

#

Tier Tier Tier

# Ref. hgt corners

Y

Elev .

(rt)

Corner

X

(m)

(in)

18 271.27 1 103 27.43 6BLD32

3690839.900

3690839.900

3690838.800

3690835.200

3690833.700

3690833.700

326633.600

326638.500

326647.700

326647;700

326638.900

326633.600

#of
coordinates

ID

Building

#

Tier Tier Tier

# Ref. hgt corners

Y

Elev .

(m)

Corner

X

(in)

(m)

19 271 .27 1 109 0.00 4BLD35

3690976.300

3690976.300

3690960. 500

3690960.500

326645. 900

326655.000

326655.000

326645. 900

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

20 271. 27 1 115 13. 72 4BLD36

3690841.600

3690841.600

3690833.400

3690833.400

326647 .800

326655. 100

326655.100

326647.800

# o f Corner

X
coordinates

ID

Building

# Elev.

Tier Tier Tier

# Ref. hgt corners



Y

(m)
(m) (m)

21 271 .27 1 121 13.72 8BLD37

3690840.600

3690840.600

3690844.100

3690844.100

3690829.900

3690829.900

3690833.000

3690833.000

326655.100

326671.200

326676.100

326681.400

326681.400

326676.100

326671.200

326655.100

#of
coordinates

I D

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

22 271.27 1 127 0.00 4BLD38

3690833.000

3690817 .000

3690817 .000

3690833. 000

326646. 100

326646. 100

326655.500

326655.500

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

23 271 .27 1 133 27.43 14BLD39

3690807.100

3690807.100

3690808.700

3690808.700

3690807.100

3690807.100

3690805.300

326604,700

326620.800

326620.800

326622.200

326622.200

326625.300

326633.400



3690799.200

3690797.200

3690797.200

3690795.600

3690795.600

3690797.200

3690797.200

326633.400

326625.300

326622.200

326622.200

326620.800

326620.800

326604.700

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

24 271|27 1 139 27.43 6BLD40

3690805.300

3690805.300

3690803.900

3690800.200

3690799.000

3690799.000

326633.400

326638.200

326647.600

326647.600

326638.200

326633.400

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(m)

25 271 .27 1 145 13.72 4BLD4 l

3690805. 600

3690805. 600

3690798. 600

3690798. 600

326647.600

326654 . 900

326654 I 900

326647.600

#of Corner

coordinates
ID

Building

#

Tier Tier Tier

# Ref. hgt corners

Y

Elev .

(m)

X

(in)

(m)

BLD42 26 271 .27 1 151 13.72 8



3690805.900

3690805.900

3690809.200

3690809.200

3690795.200

3690795.200

3690798.300

3690798.300

326654.900

32667l.000

326675.000

326681.200

326681.200

326675.000

326671.000

326654.900

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

27 271.27 1 157 0.00 4BLD43

3690798 . 100

3690798 » 100

3690782. 100

3690782. 100

326645. 800

326655 I 100

326655 | 100

326645.800

#of
coordinates

I D

Building

# Elev .

(in)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(rn)
Y

(in)

28 271.27 1 163 3.05 4BLD23

3690992.400

3690992.400

3690988.800

3690988.800

326655.400

326666. 600

326666. 600

326655.400

#of Corner

coordinates
ID

Building

#

Tier Tier Tier

# Ref. hgt corners X

Y

(m)

Elev .

(in) (m)

29 271 .27 1 169 3.05 4BLD25

3690814 • 900

326654 .800



3690814 9 900

3690811 n 100

3690811. 100

326665. 800

326665. 800

326654 4 800

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(m)

30 271.27 175 3.05 4BLD30

3690848 n 800

3690848 b 800

3690845. 100

3690845. 100

326655.300

326666.300

326666.300

326655.300

#of
coordinates

ID

Building

# Elev.

(in)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

31 271.27 1 181 6. 10 4BLDG

3690925. 100

3690925. 100

3690916. 600

3690916. 600

326569. 300

326579.500

326579.500

326569. 300

#of
coordinates

ID

Building

# Elev .

(in)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

32 271.27 1 187 6. 10 4BLD10

3690915.700

3690915.700

3690897.500

3690897.500

326569.500

326579.000

326579.000

326569.500

#of Corner
coordinates

ID

Building

# Elev .

Tier Tier Tier

# Ref. hgt corner s X



Y

(m)
(m) (m)

33 271.27 1 193 6. 10 4BLD11

3690903.500

3690903.500

3690896. 900

3690896. 900

326559.700

326569.400

326569.400

326559.700

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

34 271 .27 1 199 0.00 4BLD13

3690767 .200

3690767 .200

3690752. 300

3690752 I 300

326648 .300

326678 I 400

326678 • 400

326648 .300

# o f

coordinates
ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y\

(m)

35 271 .27 1 205 0.00 24BLD18

3690894.400

3690894.280

3690893.940

3690893.400

3690892.700

3690891.880

3690891.000

3690890.120

3690889.300

3690888.600

3690888.060

326574.000

326574.880

326575.700

326576.400

326576.940

326577.280

326577.400

326577.280

326576.940

326576.400

326575.700



3690887.720

3690887.600

3690887.720

3690888.060

3690888.600

3690889.300

3690890.120

3690891.000

3690891.880

3690892.700

3690893.400

3690893.940

3690894.280

326574.880

326574.000

326573.120

326572.300

326571.600

326571.060

326570.720

326570.600

326570.720

326571.060

326571.600

326572.300

326573.120

#of
coordinates

I D

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

36 271.27 1 211 10. 67 4BLD20

3690928 .200

3690928.200

3690903. 600

3690903. 600

326514 .300

326526.700

326526.700

326514 .300

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

37 271.27 1 217 18.29 4BLD21

3690915. 600

3690915.600

3690900.300

3690900.300

326579.200

326602. 500

326602.500

326579.200



#of
coor nates

ID

Building

# Elev.

(in)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(in)
Y

(m)

38 271.27 1 223 18. 29 4BLD22

3690944 .700

3690944 .700

3690915. 900

3690915.900

326633.200

326682.700

326682_700

326633.200

#of
coordinates

I D

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

39 271.27 1 229 18 .29 4BLD33

3690899.700

3690899.700

3690870.400

3690870.400

326634 .700

326684 .200

326684 .200

326634 .700

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Re f . hgt corners

Corner

X

(in)
Y

(in)

40 271 .27 1 235 6. 10 4BLD34

3691058.200

3691058.200

3691049.000

3691049.000

326'745.200

326759.600

326759. 600

326745.200

#of Corner

coordinates
ID

Building

# Elev .

Tier Tier Tier

# Re f . hgt corners

Y

X

(in)(in)
(m)

41 271 .27 1 241 7. 62 4BLD44

3691018 C 500

326557.200



3691018 .500

3691009. 500

3691009. 500

326572. 000

326572. 000

326557.200

#of
coordinates

I D

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

42 271.27 1 247 7 I 62 4BLD45

3690839.300

3690839. 300

3690830. 400

3690830. 400

326557.200

326572. 400

326572. 400

326557.200

#of
coordinates

ID

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(in)

BLDG

3690951.200

3690950.880

3690949.950

3690948.480

3690946.550

3690944.310

3690941.900

3690939.490

3690937.250

3690935.320

3690933.850

3690932.920

3690932.600

3690932.920

43 271 .27 1 253 18.29 24
326520.800

326523.210

326525.450

326527.380

326528.850

326529.780

326530.100

326529.780

326528.850

326527.380

326525.450

326523.210

326520.800

326518.390

326516.150



3690933.850

3690935.320

3690937.250

3690939.490

3690941.900

3690944.310

3690946.550

3690948.480

3690949.950

3690950.880

326514.220

326512.750

326511.820

326511.500

326511.820

326512.750

326514.220

326516.150

326518.390

#of
coordinates

ID

Building

# Elev .

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

BLDl9

3690928.600

3690928.450

3690928.000

3690927.280

3690926.350

3690925.260

3690924.100

3690922.940

3690921.850

3690920.920

3690920.200

3690919.750

3690919.600

3690919.750

3690920.200

3690920.920

44 271 .27 1 259 6. 10 24
326506.500

326507.660

326508.750

326509.680

326510.400

326510.850

326511.000

326510.850

326510.400

326509.680

326508.750

326507.660

326506.500

326505.340

326504.250

326503.320

326502.600



3690921.850

3690922.940

3690924.100

3690925.260

3690926.350

3690927.280

3690928.000

3690928.450

326502.150

326502.000

326502.150

326502.600

326503.320

326504.250

326505.340

#of
coordinates

I D

Building

# Elev.

(m)

Tier Tier Tier

# Ref. hgt corners

Corner

X

(m)
Y

(m)

BLD29

3690913.400

3690913.240

3690912.760

3690911.990

3690911.000

3690909.840

3690908.600

3690907.360

3690906.200

3690905.210

3690904.440

3690903.960

3690903.800

3690903.960

3690904.440

3690905.210

3690906.200

3690907.360

45 271.27 1 265 6. 10 24
326506.400

326507.640

326508.800

326509.790

326510.560

326511.040

326511.200

326511.040

326510.560

326509.790

326508.800

326507.640

326506.400

326505.160

326504.000

326503.010

326502.240

326501.760

326501.600



3690908.600

3690909.840

3690911.000

3690911. 990

3690912.760

326501.760

326502 .240

326503.010

326504 .000

326505 9 160

3690913.240

Input Stacks: 42

Stack
#

Stack
Name

Stack
Height

Stack
Elev .

Stack coordinates
x (m) Y (m)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

SRC1
SRC2
SRC3
SRC4
SRC5
SRC6
SRC7
SRC8
SRC9
SRC10
SRC23
SRC24
SRC22
SRC2l
SRC20
SRC19
SRC18
SRC17
SRC16
SRC15
SRC14
SRC13
SRC11
SRC12
100STl
l00ST2
l00ST3
100ST4
FWP24
FWPA
ANNST1
ANNST2
ANNST3
ANNST4
85ST1
85ST2
85ST3
85ST4
70ST1
70ST2
70ST3
70ST4

3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05

51.82
51.82
51.82
51.82
0.30
0.30

51.82
51.82
51.82
51.82
51.82
51.82
51.82
51.82
51.82
51.82
51.82
51.82

281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
281.94
271.27
271.27
271.27
271.27
277.37
277.37
271.27
271.27
271.27
271.27
271.27
271.27
271.27
271.27
271.27
271.27
271.27
271.27

326394.000
326403.400
326412.800
326422.200
326431.800
326441.200
326451.000
326460.300
326470.000
326479.200
326486.300
326496.000
326476.800
326467.400
326457.900
326448.200
326438.900
326429.300
326419.900
326410.500
326400.900
326391.400
326488.800
326498.400
326601.900
326601.900
326601.800
326601.500
326574.700
326574.700
326601.900
326601.900
326601.800
326601.500
326601.900
326601.900
326601.800
326601.500
326601.900
326601.900
326601.800
326601.500

3690921.900
3690931.500
3690941.000
3690950.400
3690960.000
3690969.400
3690979.100
3690988.600
3690997.600
3691007.600
3690841.000
3690850.400
3690831.400
3690821.900
3690812.600
3690802.900
3690793.400
3690783.900
3690774.400
3690765.100
3690755.500
3690746.100
3691016.600
3691026.400
3691016.000
3690980.400
3690836.800
3690802.200
3690920.400
3690920.400
3691016.000
3690980.400
3690836.800
3690802.200
3691016.000
3690980.400
3690836.800
3690802.200
3691016.000
3690980.400
3690836.800
3690802.200



Stack number: 1 Name: SRC1

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.40 GEP: 16.00

( 73)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
s-s
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(
(

(

(
(

(

(

(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)

Stack number: 2 Name: SRC2

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.40 GEP: 16.00

( 73)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10 10. 67 103.43 16.00 S S ( 73)



20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
S-S
S-S
S-S
S-S
S-S
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(
(
(

(

(

(

(

(

(

(

(

(

(
(

(

(

(
(

(

(

(
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(

(

(

(

(

(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)

Stack number: 3 Name: SRC3

Structure producing the greatest GEP stack height within 5L:
Height' 10.67 Width: 123.40 GEP: 16.00

( 73)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

s-s
s-s
s-s
s-s
s-s
s-s
s-s
5-3
s-s
s-s
s-s
s-s
s-s

73)
73)
73)
73)

10
20
30
40
50
60
70
80
90

100
110
120
130

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

(

(

(

(

(

(

(

(

(

(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)



140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(
(

(

(

(

(

(

(

(

(

(

(

(
(

(

(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)

Stack number: 4 Name: SRC4

Structure producing the greatest GEP stack height within AL:
Height: 18.29 Width: 18.59 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
S-S
s-s
s-s
S-S
s-s
s-s
S-S
S-S
S-S
S-S
S-S
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)



260
270
280
290
300
310
320
330
340
350
360

10. 67
18 .29
18.29
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67

103.77
18.60
18.52

152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40

16.00
35 .05
35.05
16.00
16.00
16.00
16. 00
16.00
16. 00
16. 00
16.00

S-S
S-S
S-S
s-s
S-S
S-S
s-s
S-S
s-s
S-S
S-S

( 73)
( 253)
( 253)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)

Stack number: 5 Name: SRC5

Structure producing the greatest GEP stack height within AL:
Height: 18.29 Width: 18.51 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
18.60
18.52
18.53

159.46
162.01
161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
35.05
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
S-S
S-S
S-S
s-s
S-S
S-S
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
( 73)
< 73)
( 73)
( 253)
( 253)
( 253)
( 73)

73)
73)
73)
73)
73)
73)

(

(

(

(

(

(



Stack number: 6 Name: SRC6

Structure producing the greatest GEP stack height within 5L:
Height: 18.29 Width: 18.58 GAP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
10.67
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
18.52
18.53
18.59

162.01
161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
35.05
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(
(

(

(

(

(
(

(
(

(

(

(

(

(

(
(

(

(

(

(
(

(

(
(

(

(
(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
253)
253)
253)
73)
73)
73)
73)
73)
73)

Stack number: 7 Name: SRC7

Structure producing the greatest GEP stack height within SL:
Height: 18.29 Width: 18.48 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant



10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
18.53
18.59
18.54

161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
35.05
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
S-S
S-S
S-S
S-S
S-S
S-S
S-S
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(
(
(

(
(

(

(

(

(

(

(

(

(

(

(

(

<

(

(

(

(

(

(

(

(
(

(

(

(

(

(
(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
253)
253)
253)
73)
73)
73)
73)
73)

Stack number: 8 Name: SRC8

Structure producing the greatest GEP stack height within AL:
Height: 18.29 Width: 18.59 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120

10. 67
10. 67
10 • 67
10. 67
10. 67
10. 67
10. 67
10.67
10. 67
10. 67
10.67
10. 67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(
(
(
(
(
(
(
(
(
(
(
(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)



73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
253)
253)
253)

130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
10.67
10.67
10.67
10.67

162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
18.59
18.54
18.54

158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
35.05
16.00
16.00
16.00
16.00

S-S
S-S
S-S
s-s
S-S
s-s
S-S
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(

(

(

(

(

(
(
(

(

(

(

(

(

(
(

(

(

(

73)
73)
73)
73)

Stack number: 9 Name: SRC9

Structure producing the greatest GEP stack height within 5L:
Height: 18.29 Width: 18.56 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

<

(

(

(
(

(

(

(

(

<

(

(

(

(

(

(

(

(

(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)



250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
10.67
10.67
10.67

80.59
103.77
123.80
140.07
152.08
159.46
18.54
18.54
18.59

151.60
139.62
123.40

16.00
16. 00
16.00
16. 00
16. 00
16. 00
35.05
35.05
35.05
16.00
16.00
16. 00

S-S
S-S
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(
(
(
(
(
(
(
(
(
(
(
(

73)
73)
73)
73)
73)
73)
253)
253)
253)
73)
73)
73)

Stack number: 10 Name: SRC10

Structure producing the greatest GEP stack height within 5L:
Height: 18.29 Width: 18.51 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
10.67
10.67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
18.54
18.59
18.53

139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
35.05
16.00
16.00

S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
253)
253)
253)
73)
73)



Stack number: 11 Name: SRC23

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

width Method DominantGEP

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
S-S
S-S
S-S
S-S
s-s
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(
(

(

(
<

(
(

(

(
(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(

(

(
(

(

(

(

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)

Stack number: 12 Name: SRC24

Structure producing the greatest GBP stack height within AL: ( 133
139)

Height: 27.43 Width: 24 .83 GEP: 54 .01

Degree Height

Direction Specific Building Downwash

Width MethodGEP Dominant



Structure

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
18.29
18.29
18.29
18.29
10.67
10.67
10.67
10.67
27.43
27.43

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
18.52
18.53
19.19
19.13
19.13
52.92
80.56

103.76
123.80
140.08
20.97
24.83

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
35.05
35.05
35.05
35.05
16.00
16.00
16.00
16.00
48.22
54.01

S-S
S-S
S-S
S-S
S-S
s-s
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 253)
( 253)
( 61)
( 61)
( 61)
( 61 217)
( 85)
( 85)
( 85)
( 85)
( 133 139)
( 139 133

145)
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

<

(

85)
85)
85)
85)
85)
85)

310
320
330
340
350
360

10. 67
10. 67
10. 67
10. 67
10. 67
10. 67

162.07
161.75
159.26
151.94
140.00
123.80

Stack number: 13 Name: SRC22

Structure producing the greatest GEP stack height within SL:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67

103.84
80.73
55. 16
27. 92
27. 60
54 .91
80.56
103.76
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
s-s
S-S
S-S
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)



100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
S-S
S-S
S-S
s-s
s-s
S-S
s-s
S-S
s-s
s-s
S-S
S-S
s-s
S-S
S-S
S-S
S-S
S-S
S-S
S-S
S-S
S-S
s-s
S-S
s-s
s-s

( 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)

Stack number' 14 Name: SRC21

Structure producing the greatest GEP stack height within AL:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
S-S
s-s

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(
(,

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)



220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67

27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
s-s
S-S
S-S
s-s
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(
(

(

(
(

(

(

(

(

(

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)

Stack number: 15 Name: SRC20

Structure producing the greatest GEP stack height within AL:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
S-S
s-s
s-s
s-s
S-S
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( es)
( 85)
( 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)



340
350
360

10. 67
10.67
10. 67

151 I 94
140.00
123.80

16.00
16.00
16.00

S-S
s-s
S S

(
(
(

85)
85)
85)

Stack number: 16 Name: SRC19

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.80 GBP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(
(

(
(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)

Stack number: 17 Name: SRC18

Structure producing the greatest GEP stack height within SL:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Direction Specific Building Downwash



Degree
Structure

Height Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)

Stack number: 18 Name: SRC17

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

width MethodGEP Dominant

10
20
30
40
50
60
70
80

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103. 84
80.73
55. 16
27 » 92
27 60
54 » 91
80.56
103.76

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)



90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s~s
S-S
s-s
s-s
s-s
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)

Stack number: 19 Name: SRC16

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56
103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(
(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
as)
85)
85)
85)



210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10. 67
10. 67
10. 67
10. 67
lo. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67

55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
S-S
s-s
S-S
s-s
S-S
s-s
s-s
S-S
S-S
s-s
S-S
s-s
s-s
s-s
s-s

(
(
(
(
(
(
(
(
(
(
<
(
(
(
(
(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)

Stack number: 20 Name: SRC15

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
S-S
s-s
s-s
s-s
s-s

( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
< 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)



330
340
350
360

10. 67
10. 67
10. 67
10. 67

159.26
151. 94
140.00
123. 80

16. 00
16. 00
16.00
16. 00

S-S
s-s
S-S
s-s

(

(

(

(

85)
85)
85)
85)

Stack number: 21 Name: SRC14

Structure producing the greatest GEP stack height within 5L:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(
(
(
(
(

(

(
(

(

(

(

(

(

(

(
(

(

(

(

(

(

(

(

(

(

(
(

(

(

(

(

(

(

(

(

85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)
85)

Stack number: 22 Name: SRC13

Structure producing the greatest GEP stack height within AL:
Height: 10.67 Width: 123.80 GEP: 16.00

( 85)



Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80
103.84
80.73
55.16
27.92
27.60
54.91
80.56

103.76
123.80
140.08
152.11
159.51
162.07
161.75
159.26
151.94
140.00
123.80

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
S-S
S-S
s-s
S-S
S-S
S-S
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 85)
( 85)
( 85)
( es)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)
( 85)

Stack number: 23 Name: SRC11

Structure producing the greatest GEP stack height within 5L:
Height: 18.29 Width: 18.59 GEP: 35.05

( 253)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70

10.67
10. 67
lo. 67
10. 67
10. 67
10. 67
10.67

103.43
80.32
54 .77
27 .55
27.67
54 .96
80.59

16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(

(

(

(

73)
73)
73)
73)
73)
73)
73)



80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
18.29
18.29
10.67
10.67

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40
103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
18.59
18.53

139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
35.05
35.05
16.00
16.00

S-S
s-s
s-s
s-s
S-S
S-S
S-S
S-S
S-S
S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

(

(

(

(
(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(

(

(

(

(
(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
7.3)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
253)
253)
73)
73)

Stack number: 24 Name: SRCl2

(43
37)

Structure producing the greatest GEP stack height within 5L:

Height: 27.43 Width: 24.70 GEP: 53.82

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

4

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180

10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10»67
10. 67
10. 67
10. 67
10»67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
152.08
159.46
162.01
161.51
158.97
151.60
139.62
123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
S-S
s-s
s-s
s-s

(

(

(
(

(

(

(

(

(

(

(

(

(

(

(

(
(

(

73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)
73)



190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
10. 67
27 l 43
27 I 43
10. 67
10. 67
10. 67
18.29
18.29
10. 67

103.43
80.32
54.77
27.55
27.67
54.96
80.59

103.77
123.80
140.07
21.18
24.70

162.01
161.51
158.97
18.53
18.52

123.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
48.54
53.82
16.00
16.00
16.00
35.05
35.05
16.00

S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 73)
( 73)
( 73)
( 73)
( 73)
< 73)
( 73)
( 73)
( 73)
( 73)
( 37 43)
( 43 37)
( 73)
( 73)
( 73)
( 253)
( 253)
( 73)

Stack number: 25 Name: 100ST1

Structure producing the greatest GEP stack height within SL:
Height: 27.43 Width: 28.62 GEP: 68.58

( 1)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41
32.76
37.12
28.92
29.71
29.61
28.60
29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41

68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S

(
(
<
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

37)
37)
1)

7 l)
7 1)
1 7)
1 7)

1)
1)
1)

1 7)
37 43)
7 1)
7 1)
37)
37)
37)
37)
37)
37)
1)

7 1)
7 1)
1 7)
1 7)

1)
1)
1)

1 7)
43 37)



310
320
330
340
350
360

27 U 43
27 43
27. 43
27 o 43
27 J 43
27 » 43

32.76
37 .12
28 • 92

29.71
29. 61
28 • 60

68 .58
68 .58
68.58
68.58
68.58
68.58

H-S
H-S
I-I-S

H-S
H-S
H-S

(

(

(
(
(

(

7 1)
7 1)
37)
37)
37)
37)

Stack number: 26 Name: 100ST2

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 29.38 GEP: 68.58

( 1)

D e g r e e
S t r u c t u r e

H e i g h t

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
28.82
37.20
32.78
27.45
21.06
14.48
13.30
14.68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60
29.57
29.65
28.82
37.20
32.78
27.45
21.06
14.48
13.30
14.68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60

68.58
68.58
68.58
68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
1-1-s

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 37)
( 37)
( 37)
( 7 l)
( 43 37)
( 1 7)
( 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 37 43)
( 43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 7 1)
( 43 37)
( 1 7)
( 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 43 37)
( 43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)

Stack number: 27 Name: l00ST3

Structure producing the greatest GBP stack height within 5L:
Height: 27.43 Width: 28.46 GEP: 68.58

( 97)



Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60

27.43
27. 43
27.43
27. 43
27 I 43
27 .43

29. 55
29. 61
28 .77
37.02
32.58
51.18

68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

133)
70
80
90

100
110
120

27. 43
27 I 43
27 i 43
27 . 43
27.43
27 I 43

20. 90
14|50
13. 10
14 • 40
21. 09
51. 60

58 .78
49. 18
47 I 08
49.03
59. 06
68. 58

H-s
ND
ND
ND
H-S
H-S

( 97 103)
( 97)
( 97)
( 97)
( 97 103)
( 133 97

139)
130
140
150
160
170
180
190
200
210
220
230
240

27.43
27 Q 43
27 u 43
27 • 43
27 i 43
27 • 43
27l43
27u43
27 . 43
27 » 43
27 .43
27»43

32. 71
37¢15
28I87
29. 68
29. 59
28 , 60
29. 55
29. 61
28 .77
37 • 02
32n58
51 I 18

68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
( 103 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

133)
250
260
270
280
290
300

27. 43
27 .43
27 .43
27 .43
27 I 43
27l43

20 u 90
14 n 50
13. 10
14 l 40
21. 09
51 . 60

58.78
49. 18
47.08
49.03
59.06
68.58

H-S
ND
ND
ND
H-S
H-S

( 97 103)
( 97)
( 97)
( 97)
( 97 103)
( 133 97

139)
310
320
330
340
350
360

27.43
27.43
27.43
27.43
27.43
27.43

32 .71
37 15
28 U 87
29. 68
29. 59
28 0 60

68 .58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-s
H-S

( 139 133)
( 103 97)
( 97)
( 97)
( 97)
( 97)

Stack number: 28 Name: 100ST4

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 29.21 GEP: 68.58

( 97)

Height

Direction Specific Building Downwash

Width GEP Method DominantDegree
Structure

10 27 .43 29.55 68.58 H-S ( 97)



20
30
40
50
60

27»43
27. 43
27. 43
27. 43
27•43

29. 61
28 .77
37 .02
32 .58
51. 18

68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S

97)
97)

103 97)
103 97)
97 103

133)
59. 17
48 • 98
47 .08
48 I 98
58 .88
68.58

H-S
ND
ND
ND
H-S
H-S

(
(
(

(
(

(
(

(

(

(
(

133 139)
133)
133)
133)
133 139)
133 97

70
80
90

100
110
120

27 l 43
27 • 43

27 0 43
27 • 43

27 l 43
27 1 43

21 . 16
14 .36
13.10
14 .36
20.97
51.60

139)
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

< 139 133)
< 139 133)
( 133)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

130
140
150
160
170
180
190
200
210
220
230
240

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

32 .71
37 » 17
28 • 90
29. 68
29.59
28. 60
29.55
29. 61
28 .77
37 I 02
32. 58
51. 18

133)
59. 17
48 • 98
47 .08
48 I 98
58 .88
68 .58

H-S
ND
ND
ND
H-S
H-S

(

(

(

(

(

(

133 139)
133)
133)
133)
133 l39)
133 97

250
260
270
280
290
300

27 u 43
27. 43
27 n43
27 . 43
27 • 43

27 • 43

21 0 16
14 .36
13. 10
14 .36
20 |97
51 1 60

139)
68 .58
68.58
68.58
68 .58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
c 139 133)
( 133)
( 97)
( 97)
( 97)

310
320
330
340
350
360

27 .43
27. 43
27 9 43
27l43
27 .43
27. 43

32 .71
37o17
28 \ 90
29. 68
29. 59
28|60

Stack number: 29 Name: FWP24

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 27.47 GEP; 62.48

( 37)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

18.29
18.29
18.29
18.29
18.29
27.43
18.29
18.29
18.29

19. 12
19. 12
19. 19
19. 13
19. 13
27 I 34
19. 12
19. 11
19. 20

39. 62
39.62
39.62
39.62
39. 62
62.34
39. 62
39. 62
39.62

S-S
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 61)
( 61)
( 61)
( 61)
( 61)
( 37 43)
( 61)
( 217)
( 61)



100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
27.43
27.43
27.43
27.43
27.43
27.43
18.29
18.29
18.29
18.29
18.29
18.29
18.29
27.43
27.43
27.43
27.43
18.29

18.52
18.53
18.59
18.54
19.13
19.19
19.12
19.12
19.20
29.79
29.65
28.82
37.20
32.78
27.34
19.12
19.11
19.20
19.11
19.12
19.19
19.13
37.15
28.87
29.68
29.67
19.20

39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
62.48
62.48
62.48
62.48
62.48
62.34
39.62
39.62
39.62
39.62
39.62
39.62
39.62
62.48
62.48
62.48
62.48
39.62

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 253)
( 253)
( 253)
( 253)
( 61)
< 61)
( 61)
( 61)
( 61)
( 1)
( 37)
( 37)
( 7 1)
( 43 37)
( 37 43)
( 61)
( 217)
< 61)
( 217)
( 61)
( 61)
( 61)
( 103 97)
( 97)
( 97)
( 133)
( 61)

Stack number: 30 Name: FWPA

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 27.47 GEP: 62.48

( 37)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210

18.29
18.29
18.29
18.29
18.29
27.43
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
27.43
27.43
27.43

19.12
19.12
19.19
19.13
19.13
27.34
19.12
19.11
19.20
18.52
18.53
18.59
18.54
19.13
19.19
19.12
19.12
19.20
29.79
29.65
28.82

39.62
39.62
39.62
39.62
39.62
62.34
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
62.48
62.48
62.48

s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s
s-s

( 61)
( 61)
( 61)
( 61)
( 61)
( 37 43)
( 61)
( 217)
( 61)
( 253)
( 253)
( 253)
( 253)
( 61)
( 61)
( 61)
( 61)
( 61)
( 1)
( 37)
( 37)



220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

27.43
27.43
27.43
18.29
18.29
18.29
18.29
18.29
18.29
18.29
27.43
27.43
27.43
27.43
18.29

37 .20
32 .78
27 .34
19. 12
19. 11
19.20
19.11
19. 12
19. 19
19. 13
37 . 15
28 .87
29. 68
29. 67
19.20

62.48
62.48
62.34
39.62
39.62
39.62
39.62
39.62
39.62
39.62
62.48
62.48
62.48
62.48
39.62

S-S
s-s
s-s
S-S
S-S
s-s
s-s
s-s
s-s
S-S
s-s
s-s
s-s
s-s
s-s

( 7 1)
( 43 37)
( 37 43)
( 61)
( 217)
( 61)
( 217)
( 61) ,
( 61)
( 61)
( 103 97)
( 97)
( 97)
( 133)
( 61)

Stack number: 31 Name: ANNST1

Structure producing the greatest GEP stack height within SL:
Height: 27.43 Width: 28.62 GEP: 68.58

( 1)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41
32.76
37.12
28.92
29.71
29.61
28.60
29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41
32.76
37.12
28.92

68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
.68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
I-I-S

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S

(

(

(

(
(

(

(

(
(

(
(

(

(

(
(

(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

37)
37)
1)

7 1)
7 1)
1 7)
1 7)

1)
1)
1)

1 7)
37 43)
7 1)
7 1)
37)
37)
37)
37)
37)
37)
1)

7 1)
7 1)
1 7)
1 7)
1)
1)
1)

1 7)
43 37)
7 1)
7 1)
37)



340
350
360

27•43
27 .43
27. 43

29. 71
29. 61
28 ¢ 60

68.58
68.58
68.58

H-S
H-S
H-S

(

(

(

37)
37)
37)

Stack number: 32 Name: ANNST2

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 29.38 GEP: 68.58

( 1)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
28.82
37.20
32.78
27.45
21.06
14.48
13.30
14.68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60
29.57
29.65
28.82
37.20
32.78
27.45
21.06
14.48
13.30
14.68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60

68.58
68.58
68.58
68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
I-1-S

H-S
H-S
I-1-S

ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 37)
( 37)
( 37)
( 7 1)
( 43 37)
( 1 7)
( 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 37 43)
( 43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
(  7  l )
( 43 37)
( 1 7)
( 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 43 37)
( 43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)

Stack number: 33 Name: ANNST3

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 28.46 GEP: 68.58

( 97)

Direction Specific Building Downwash



Degree
Structure

Height Width GAP Method Dominant

10
20
30
40
50
60

27 I43
27. 43
27|43
27 • 43

27 . 43
27. 43

29.55
29. 61
28 .77
37 | 02
32.58
51 »18

68 . 58
68 . 58
68 A 58
68. 58
68 n58
68 | 58

H-S
H-S
H-S
H-S
I-1-S

H-S

133)
58. 78
49. 18
47 ¢ 08
49.03
59. 06
68 . 58

H-S
ND
ND
ND
H-S
H-S

( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

( 97 103)
( 97)
( 97)
( 97)
( 97 103)
( 133 97

70
80
90

100
110
120

27 9 43
27 . 43
27 n43
27 »43
27 »43
27 »43

20. 90
14 »50
13. 10
14 »40
21 .09
51 l 60

139)
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
( 103 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

130
140
150
160
170
180
190
200
210
220
230
240

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

32.71
37 1 15
28 » 87
29. 68
29. 59
28 | 60
29. 55
29. 61
28 .77
37 »02
32 .58
51 ¢ 18

133)
58 _78
49. 18
47 I 08
49.03
59. 06
68 U58

H-S
ND
ND
ND
H-S
H-S

( 97 103)
( 97)
( 97)
( 97)
( 97 103)
( 133 97

250
260
270
280
290
300

27 b 43
27 » 43
27 » 43
27. 43
27 » 43
27 I 43

20. 90
14 »50
13. 10
14 » 40
21 i 09
51 » 60

139)
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
( 103 97)

( 97)
( 97)
( 97)
( 97)

310
320
330
340
350
360

27 u 43
27 » 43
27 U 43
27 » 43
27 U 43
27 » 43

32 , 71
37 » 15
28 | 87
29. 68
29. 59
28 »60

Stack number: 34 Name: ANNST4

Structure producing the greatest GEP stack height within SL:
Height: 27.43 Width: 29.21 GEP: 68.58

( 97)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40

27 I 43
27 ¢ 43
27 »43
27 n 43

29. 55
29. 61
28 • 77

37 » 02

68 | 58
68 .58
68 .58
68 .58

H-S
H-S
H-S
H-S

( 97)
( 97)
( 97)
( 103 97)



50
60

27. 43
27 143

32.58
51.18

68 .58
68.58

H-S
H-S

133)
59. 17
48 • 98

47 .08
4 8 .98
58 .88

68 .58

H-S
ND
ND
ND
H-S
H-S

70
80
90

100
110
120

27l43
27•43
27 • 43

27. 43
27 | 43
27 | 43

21. 16
14 .36
13. 10
14 .36
20. 97

51. 60

139)
1 3 0
1 4 0
1 5 0
1 6 0
1 7 0

1 8 0
1 9 0
2 0 0
2 1 0
2 2 0
2 3 0
2 4 0

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

32.71
37.17
28. 90
29. 68
29.59
28.60
29.55
29.61
28.77
37.02
32.58
51.18

68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

< 103 97)
( 97 103

( 133 139)
( 133)
( 133)
( 133)
( 133 139)
( 133 97

( 139 133)
( 139 133)
( 133)
(
(
(
(
(
(
(
(
(

97)
97)

97)
97)
97)
97)

1 0 3  9 7 )
1 0 3  9 7 )
9 7  1 0 3

133)
59. 17
48 • 98

47 .08
4 8 »98
5 8 l 88
68 .58

H-S
ND
ND
ND
H-S
H-S

(

(
(

(

(

(

1 3 3  1 3 9 )

133)
133)
133)
1 3 3  1 3 9 )
1 3 3  9 7

2 5 0
2 6 0
2 7 0
2 8 0
2 9 0
3 0 0

27 .43
27 • 43

27 | 43
27 • 43

27 » 43
27 .43

21 .16
14 .36
1 3 . 1 0

14 .36
20. 97
5 1 . 6 0

139)
68.58
68.58
68 .58
68.58
68.58
68.58

H-s
H-S
H-S
H-S
H-S
H-S

(  1 3 9  1 3 3 )
(  1 3 9  1 3 3 )

( 133)

( 97)
( 97)
( 97)

3 1 0

3 2 0
3 3 0
3 4 0
3 5 0
3 6 0

27•43
27 • 43

27 .43
27 ¢ 43
27 | 43
27 .43

32 .71
37 .17
2 8 . 9 0
29. 68
2 9 . 5 9
28 .60

S t a c k  n u m b e r : 35 Name: 85ST1

S t r u c t u r e  p r o d u c i n g  t h e  g r e a t e s t  G E P  s t a c k  h e i g h t  w i t h i n  5 L :
H e i g h t : 2 7 . 4 3 W i d t h : 2 8 . 6 2 G E P : 6 8 . 5 8

( 1)

Degree
Structure

Height

D i r e c t i o n  S p e c i f i c  B u i l d i n g  D o w n w a s h

W i d t h G E P M e t h o d D o m i n a n t

10
20
30
40
50
60
70
80
90

100
110
120

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14 .86
21.21
27.41

68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S

(

(

(

(

(

(

(

(

(

(

(

(

37)
37)

1)
7 l)
7  1 )
1 7)
1 7)

1)
1)
1)

1 7>

3 7  4 3 )



130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

32.76
37.12
28.92
29.71
29.61
28.60
29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41
32.76
37.12
28.92
29.71
29.61
28.60

68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-s
H-S
H-S
H-S
H-S
H-S
H-S
H-s
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 7 1)
( 7 1)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 1)
( 7 1)
( 7 1)
( 1 7)
( 1 7)
( 1)
( 1)
( 1)
( 1 7)
( 43 37)
( 7 1)
( 7 1)
( 37)
( 37)
( 37)
( 37)

Stack number: 36 Name: 85ST2

Structure producing the greatest GEP stack height within 5L:
Height: 27.43 Width: 29.38 GAP: 68.58

( 1)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
28.82
37.20
32.78
27.45
21.06
14.48
13.30
14-68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60
29.57
29.65
28.82
37.20
32.78
27.45

68.58
68.58
68.58
68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 37)
( 37)
( 37)
( 7 1)
( 43 37)
( 1 7)
( 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 37 43)
( 43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 7 1)
( 43 37)
( 1 7)



250
260
270
280
290
300
310
320
330
340
350
360

27l43
27 I 43
27 .43
27. 43
27 • 43

27 | 43
27 I43
27 .43
27 a 43
27 143
27.43
27 .43

21 a 06
14 | 48
13. 30
14 . 68
21 i 18
27 h 41
32 » 81
37 .21
28 n 92
29.71
29. 61
28 I60

59. 03
49. 15
47 .38
49. 45
59.21
68. 55
68 | 58
68•58
68 a 58
68. 58
68. 58
68 458

H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 37 43)

( 37)
( 37)
( 37)
( 37 43)
( 43 37)
( 43 37)
( 43 37)

( 37)
( 37)
( 37)
( 37)

Stack number: 37 Name: 85ST3

Structure producing the greatest GEP stack height within SL:
Height: 27.43 Width: 28.46 GEP: 68.58

( 97)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60

27 • 43

27 1 43
27 n43
27 .43
27 » 43
27 I 43

29. 55
29. 61
28 .77
37 . 02
32 .58
51 0 18

68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

133)
H-S
ND
ND
ND
H-S
H-S

97 103)
97)
97)
97)

97 103)
133 97

70
80
90
100
110
120

27 43
27 . 43
27. 43
27 . 43
27 I43
27l 43

20.90
14.50
13.10
14.40
21.09
51.60

58.78
49. 18
47 1 08
49. 03
5 9 . 0 6
68 .58

139)
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

(

(

(

(

(

(

(

(

(

(

(
(

(

<

(

(

(

(

139 133)
103 97)
97)
97)
97)
97)
97)
97)
97)

103 97)
103 97)
97 103

130
140
150
160
170
180
190
200
210
220
230
240

27 h 43
27 U 43
27 43
27 .43
27 » 43
27 u 43
27 » 43
27 » 43
27. 43
27. 43
27 I 43
27. 43

32 l 71
37 1 15
28 U 87
29. 68
29. 59
28 l 60
29. 55
29. 61
28 » 77
37 I 02
32 » 58
51 l 18

133)
58.78
49. 18
47.08
49.03
59.06
68.58

H-S
ND
ND
ND
H-S
H-S

(

(

(
(

(
(

97 l03)
97)
97)
97)

97 103)
133 97

250
260
270
280
290
300

27 .43
27 n 43
27 1 43
27.43
27 I 43
27.43

20. 90
14 • 50

13. 10
14 40
21 I 09
51 1 60

139)
68.58
68.58

H-S
H-S

(
(

139 133)
103 97)

310
320

27. 43
27 n 43

32 v 71
37 1 15



330
340
350
360

27 .43
27. 43
27.43
27 43

28 .87
29. 68
29.59
28 .60

68.58
68. 58
68 l 58
6 8 . 5 8

H-S
H-S
H-S
H-S

(

(

(
(

97)
97)
97)
97)

Stack number: 38 Name: 85ST4

Structure producing the greatest GEP stack height within SL:
Height: 27.43 Width: 29.21 GEP: 68.58

( 97)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60

27|43
27 • 43

27.43
27 »43
27 |43
27 I 43

29.55
29. 61
28 .77
37 .02
32 .58
51 h 18

68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

(
(
(
(
(
(

97)
97)
97)
103 97)
103 97)
97 103

133)
59. 17
48 I98
47 I 08
48 . 98
58 | 88
68 » 58

H-S
ND
ND
ND
H-S
H-S

( 133 139)
( 133)
( 133)
( 133)
( 133 139)
( 133 97

70
80
90
100
110
120

27 n 43
27 . 43
27 1 43
27 L 43
27 • 43

27 1 43

21 . 16
14 • 36
13. 10
14.36
20. 97
51 » 60

139)
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
( 139 133)
( 133)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

130
140
150
160
170
180
190
200
210
220
230
240

27. 43
27 .43
27 | 43
27 1 43
27 U 43
27 o 43
27 » 43
27 » 43
27 I 43
27 s 43
27 » 43
27 I 43

32 .71
37 I 17
28 » 90
29. 68
29.59
28 • 60
29. 55
29. 61
28 .77
37 U 02
32 .58
51 I 18

133)
59. 17
48 I98
47 • 08

48. 98
58 /88
68 • 58

H-S
ND
ND
ND
H-S
H-S

c 133 139)
( 133)
( 133)
( 133)
(.133 139)
( 133 97

250
260
270
280
290
300

27 I 43
27 » 43
27 • 43

27 . 43
27 | 43
27 • 43

21 » 16
14 .36
13. 10
14 » 36
20. 97
51 I 60

139)
68 .58

6 8 . 5 8

68 .58

6 8 . 5 8

68 .58

6 8 . 5 8

H-S
H-S
H-S
H-S
H-S
H-S

< 139 133)
( 139 133)
( 133)
( 97)
( 97)
( 97)

310
320
330
340
350
360

27 I 43
27 u 43
27 • 43

27 » 43
27 9 43
27 • 43

32 .71
37.17
28. 90
29. 68
29. 59
28. 60

Stack number: 39 Name: 70ST1



Structure producing the greatest GEP stack height within AL:
Height: 27.43 Width: 28.62 GEP: 68.58

( 1)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41
32.76
37.12
28.92
29.71
29.61
28.60
29.57
29.65
29.04
37.20
32.82
27.45
21.24
14.86
13.80
14.86
21.21
27.41
32.76
37.12
28.92
29.71
29.61
28.60

68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.29
49.72
48.13
49.72
59.24
68.55
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 37)
( 37)
( 1)
( 7 1)
( 7 1)
( 1 7)
( 1 7)
( 1)
( 1)
( 1)
( 1 7)
( 37 43)
( 7 1)
( 7 1)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 1)
( 7 1)
( 7 1)
( 1 7)
( 1 7)
( 1)
( 1)
( 1)
( 1 7)
( 43 37)
( 7 1)
( 7 1)
( 37)
( 37)
( 37)
( 37)

Stack number: 40 Name: 70ST2

Structure producing the greatest GBP stack height within 5L:
Height: 27.43 Width: 29.38 GEP: 68.58

( 1)

Degree
Structure

Height

Direction Specific Building Downwash

Width MethodGEP Dominant

10
20
30

27 • 43
27 1 43
27 U 43

29.57
29.65
28.82

68.58
68.58
68.58

H-S
H-S
H-S

(

(

(

37)
37)
37)



40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43
27.43

37.20
32.78
27.45
21.06
14.48
13.30
14.68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60
29.57
29.65
28,82
37.20
32.78
27.45
21.06
14.48
13.30
14.68
21.18
27.41
32.81
37.21
28.92
29.71
29.61
28.60

68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
59.03
49.15
47.38
49.45
59.21
68.55
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-s
ND
ND
ND
H-S
H-S
H-S
H-S
I-1-S

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
ND
ND
ND
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 7 1)
( 43 37)
( 1 7)
< 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 37 43)
( 43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 37)
( 7 1)
( 43 37)
( 1 7)
( 37 43)
( 37)
( 37)
( 37)
( 37 43)
( 43 37)
(43 37)
( 43 37)
( 37)
( 37)
( 37)
( 37)

Stack number: 41 Name: 70ST3

Structure producing the greatest GEP stack height within AL:
Height: 27.43 Width: 28.46 GEP: 68.58

( 97)

Degree
Structure

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60

27 43
27 » 43
27 .43
27. 43
27. 43
27 | 43

29.55
29. 61
28.77
37.02
32.58
51. 18

68.58
68.58
68.58
68.58
68 .58
68.58

H-S
H-S
H-S
H-s
H-S
H-S

( 97)
( 97)
( 97)
( 103 97)
( 103 97)
.( 97 103

133)
70
80
90

100
110
120

27 I 43
27 .43
27 .43
27. 43
27 l 43
27 . 43

20. 90
14 .50
13. 10
14 .40
21.09
51. 60

58.78
49. 18
47.08
49.03
59.06
68.58

H-S
ND
ND
ND
H-s
H-S

( 97 103)
( 97)
( 97)
( 97)
( 97 103)
( 133 97

139)
130 27 U 43 32.71 68.58 H-S ( 139 133)



140
150
160
170
180
190
200
210
220
230
240

27 A43
27 I 43
27. 43
27 U 43
27 • 43

27. 43
27•43
27•43
27 |43
27 I 43
27 b 43

37 | 15
28 | 87
29. 68
29. 59
28. 60
29.55
29. 61
28 .77
37 • 02

32.58
51 n18

68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S
H-S

( 103 97)

( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 97)
( 103 97)
( 103 97)
( 97 103

133)
58.78
49. 18
47 .08
49. 03
59. 06
68 . 58

H-S
ND
ND
ND
H-S
H-S

( 97 103)

( 97)
( 97)
( 97)
( 97 103)
( 133 97

250
260
270
280
290
300

27 • 43

27 l 43
27 » 43
27 n43
27 »43
27 i 43

20. 90
14 .50
13. 10
14 .40
21.09
51 n60

139)
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
( 103 97)
( 97)
( 97)
( 97)
( 97)

310
320
330
340
350
360

27 9 43
27. 43
27 • 43

27 ¢ 43
27 9 43
27 | 43

32.71
37 9 15
28 9 87
29. 68
29.59
28 »60

Stack number: 42 Name: 70ST4

Structure producing the greatest GEP stack height within AL:
Height: 27.43 Width: 29.21 GEP: 68.58

( 97)

D e g r e e
S t r u c t u r e

Height

Direction Specific Building Downwash

Width GEP Method Dominant

10
20
30
40
50
60

27 » 43
27 »43
27 » 43
27 » 43
27 v 43
27 l 43

29.55
29.61
28.77
37.02
32.58
51. 18

68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

97)
97)
97)

103 97)
103 97)
97 103

133)
59. 17
48. 98
47.08
48.98
58.88
68.58

H-S
ND
ND
ND
H-S
H-S

(

(

(

(

(

(

(

(

(

(

(

(

133 139)
133)
133)
133)
133 139)
133 97

70
80
90

100
110
120

27.43
27.43
27.43
27.43
27.43
27.43

21. 16
14 .36
13. 10
14 I 36
20. 97
51. 60

139)
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58
68.58

H-S
H-S
H-S
H-S
I-I-S

H-S
H-S
H-S
H-S

( 139 133)
< 139 133)
( 133)
( 97)
< 97)
( 97)
( 97)
( 97)
( 97)

130
140
150
160
170
180
190
200
210

27 a43
27 o 43
27 • 43

27 | 43
27 C 43
27 J 43
27 . 43
27 u 43
27 • 43

32.71
37.17
28.90
29. 68
29.59
28. 60
29.55
29. 61
28.77



220
230
240

27 .43
27 • 43

27 .43

37.02
32.58
51.18

68.58
68 .58
68.58

H-S
H-S
H-S

(
(
(

103 97)
103 97)
97 103

133)
59. 17
48 • 98

47 .08
48 • 98

58 | 88
68 • 58

H-S
ND
ND
ND
H-S
H-S

(
(
(
(
(
(

133 139)
133)
133)
133)
133 139)
133 97

250
260
270
280
290
300

27 I 43
27l 43
27 .43
27 .43
27•43
27 1 43

21. 16
14 .36
13. 10
14 »3 6
20. 97
51 • 60

139)
68 .58
68 .58
68.58
68 .58
68 .58
68.58

H-S
H-S
H-S
H-S
H-S
H-S

( 139 133)
( 139 133)
( 133)

( 97)
( 97)
( 97)

310
320
330
340
350
360

27 .43
27 .43
27 | 43
27 .43
27 . 43
27 .43

32.71
37. 17
28.90
29. 68
29.59
28.60

******************************************

Run ended on: 1/24/2000 at 9:42:38
******************************************

ofNotes:
1) A structure refers to a single tier, combined tiers, or groups
both.

Wherever combined tiers or groups of tiers apply, BREEZE WAKE/BPIP
lists

the tiers that comprise the structure. .
2) L is the lesser of the height or maximumprojected width (width) of a

structure.
3) GEP is an acronym for Good Engineering Practice.
4) The greatest GEP stack height within 5L is the greatest GEP stack
height

calculated for the structure within 5L of a stack in any direction.
Calculations are made at 1/4 degree increments from 0 to 359.75

degrees.
5) If the direction-specific heights and widths are set to zero, then
the

stack is assumed to be unaffected by building downwash in that
direction.
6) The dominant structure is the structure producing the greatest GEP
stack

height in a specific direction.
These are the wake-effect calculation methods:

a) Schulman and Scire (S-S) .
Applies if the stack height is less than the dominant structure
height (He) plus half the lesser of the dominant structure

7)

height
or width (L) . The dominant structure is used to define the
direction-specific height and width.
ISC2 performs an additional check using the gradual plume rise
due to momentum alone at a distance

of two structure heights downwind.
If the plume height given by the sum of the physical stack

height and
momentum rise is greater than the structure height plus two

the lesser of the structure height or width (Hb + 2L), then the
times

plume
is assumed to be unaffected by the building wake . Otherwise,



the

b)
plume is affected by the building wake.
Huber and Snyder (H-S) .
Applies if the stack height is less than the dominant structure
height (Hb) plus 1.5 times the lesser of the dominant structure

height

stack

width 1

due

times

plume

the
Otherwise,

or width (Hb + 1.5L) . The structure producing the greatest GEP

height is used to define the direction-specific height and

ISC2 performs an additional check using the gradual plume rise

to momentum alone at a distance of two structure heights
downwind.

If the plume height given by the sum of the physical stack
height and

momentum rise is greater than the structure height plus 1.5

the lesser of the structure height or width (Hb + l.5L) , the

is assumed to be unaffected by the building wake.

plume is affected by,the building wake.
c) No Downwash (ND).

Applies if the stack height is greater than the dominant
structure

height plus 1.5 times the lesser of the dominant structure

and width (Hb + l.5L).
8) In some cases, though the direction specific downwash table indicates

ND for certain directions, the .WAK file might contain building
heights

and widths for those directions. This inconsistency in the BPIP
program

does not affect model results as ISC2 is capable of distinguishing
between

the different downwash regimes and correctly identifying directions
where

no downwash occurs.
9) In the direction specific building downwash table, dominant structure

refers to tiers and not buildings. Though buildings are numbered
consecutively, the first tier in each building is numbered in

increments of
six, because each building may have up to six tiers. For example, if
building 1 has five tiers, building 2, three tiers and building 3,

one tier,
their tier numbers are as follows: Building 1 has tiers numbered 1
through 5, building 2 has tiers numbered 7, 8 and 9 and building 3

has
tier numbered 13.

height
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Table G-1
Air Dispersion Modeling Predicted Impacts for the Project

General Electric Turbines/HRSGs

Year Load

no, PM10 CO

Annual"
(Ag/ma)

Annu8I°
(Ag/m )

24 Hour"
(ug/m3)

1 Hou;
(Ag/m )

8 Hour
(ug/m3)

1994 100"

75

50

2.19 3.62 21.69

16.20

19.79

186.97

186.97

186.97

27.99

20.20

20.34

1995 100°

75

50

1.97 3.25 20.70

15.80

19.55

479.69

479.69

479.69

23.07

17.32

17.74

1996 1o0"

75

50

2.37 3.95 23.41

18.04

21.85

85.98
81.11
81.11

26.48

19.76

20.34

1997 100°

75

50

2.11 3.48 32.28

24.29

29.19

441.00

441 .00

441 .00

34.72

25.50

25.76

1998 100°

75

50

1.98 3.26 22.50

17.01

20.34

100.07

100.07

100.07

34.25

25.31

26.11

° Underlined values indicate and exceedance of the PSD Class ll Significant Impact
Levels.

"100 percent load represents full load operation.
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Table G-2
Air Dispersion Modeling Predicted Impacts for the Project

Westinghouse Turbines/HRSGs

Year Load
no, PM1o CO

Annual'
(Ag/ma)

Annual"
(ug/m3)

24 Hour"
(p9/m3)

1 Hour
(ug/m3)

8 Hou;
(Ag/m )

1994 100°

75

50

2.22 3.29 19.76

11.37

11.65

186.97

186.97

186.97

28.25

16.98

16.90

1995 100"

75

50

1.99 2.96 18.93

11.17

11.45

479.69

479.69

479.69

23.10

13.93

13.94

1996 100°

75

50

2.39 3.59 21.36

12.50

13.04

85.64

81.11

81.11

26.72

16.27

16.36

1997 100"

75

50

2.13 3.16 29.50

17.13

17.52

441 .of

441 .00

441.00

35.12

2129

21.23

1998 100°

75

50

2.00 2 .97 20.66

12.05

12.25

100.07

100.07

100.07

34.44

20.60

20.78

"Underlined values indicate and exceedance of the PSD Class II Significant Impact

Levels.

"100 percent load represents full load operation.
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Table H-1
NAAQS Predicted Impacts for NO,

Year

General Electric Westinghouse

n o ,
Annual
lmpact° "'

(Ag/m° )

Location
n o ,
Annual
lmpact° "'

(us/m°)

Location

UTM-E (m) UTM-N (m)UTM-E (m) UTM-N (m)

1994 61.53 32/7115 3691769 61.55 3277115 3691769

1995 61.16 3277115 3691769 61.18 3277115 3691769

1996 61.40 3277115 3691769 61.42 3277115 3691769

1997 61.13 327711.5 3691769 61.16 3277115 3691769

1998 61.16 3277115 3691769 61.18 3277115 3691769

*Annual impacts represent full load operation at the average annual temperature of 73°  F.

blmpacgts are the sum of the Project's impacts, inventory impacts, and a background value of

58 Ag/m
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Table H-2
NAAQS Predicted Impacts for pM10 Annual Averaging Period

Year

General Electric Westinghouse

PM10
Annual
lmpac.~t""'

(Ag/m°)

Location
PM10
Annual
Impact""'
(Ag/m )

Location

UTM-E (m) UTM-N (m)UTM-E (m) UTM-N (m)

1994 25.96 327711.5 3691769 25.62 327711.5 3691769

1995 25.27 327711.5 3691769 24.98 3277115 3691769

1996 25.69 327711.5 3691769 25.32 3277115 3691769

1997 25.28 327711.5 3691769 24.96 3277115 3691769

1998 25.24 327711.5 3691769 24.95 327711.5 3691769

"Annual impacts represent full load operation at the average annual temperature of 73°  F.

"Impacts are the sum of the Project's impacts, inventory impacts, and a background value of

20 pg/m .
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Table H-3
NAAQS Predicted Impacts for PMw 24 hour Averaging Period

General Electric

Load
PM1o 24 hour Impact"
(ug/m3)

UTM East
(m)

UTM North
(m)

100° 94.76 327711.5 3691769

75 89.90 327711.5 3691769

50 92.92 327711.5 3691769

"Impacts are the sum of the project impacts, inventory impacts,
and a background value of 70 uQ/m3.

"High sixth high values over the 5 year period.

° 100 percent load represents full load operation.
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Table H-4
NAAQS Predicted Impacts for PM10 24 hour Averaging Period

Westinghouse

Load
PM1o 24 hour Impact"
(Ag/m° )

UTM East
(m)

UTM North
(m)

100° 93.00 s27711.5 3691769

85 86.69 327711.5 3691769

70 86.69 3277115 3691769

"Impacts are the sum of the project impacts, inventory
impacts, and a background value of 70 ug/m3.

"High sixth high values over the 5 year period.

2100 percent load represents full load operation.
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Table 1-1
Increment Air Dispersion Modeling Impacts for NO,

Year

General Electric Westinghouse

n o ,
Annual
Impact
(pg/m3)

Location

no,
Annual
Impact

(u9/m3)

Location

UTM-E (m) UTM-N (m)UTM-E (m) UTM-N (m)

1994 3.53 327711.5 3691769 3.55 3277115 3691759

1995 3.16 327711.5 3691769 3.18 3277115 3691769

1996 3.40 327711.5 3691769 3.42 327711.5 3691769

1997 3.13 3277115 3691769 3.16 3277115 3691769

1998 3.16 3277115 3691769 3.18 3277115 3691769

*Annual impacts represent full load operation at the average annual temperature of 73°  F.
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Table 1-2
Increment Air Dispersion Modeling Impacts for PMw Annual Averaging Period

Year

General Electric Westinghouse

PM10
Annual
Impact
(ug/m3)

Location
PM10

Annual
Impact
(Ag/m°)

Location

UTM-E (m) UTM-N (m)UTM-E (m) UTM-N (m)

1994 5.96 3277115 3691769 5.62 327711.5 3691769

1995 5.27 327'/11.5 3691769 4.98 3277115 3891769

1996 5.69 327711.5 3691769 5.32 3277115 3691769

1997 5.28 327711.5 3691769 4.96 3277115 3691769

1998 5.24 327'/11.5 3691769 4.95 3277115 3691769

*Annual impacts represent full load operation at the average annual temperature of 73°  F.

021100 1-3



Table 1-3
Increment Air Dispersion Modeling Impacts for PM10 24 hour

Averaging Period
General Electric

Load
PMw 24 hour Impact"
(ug/m3)

UTM East
(m)

UTM North
(m)

100° 24.76 3277115 3691769

75 19.90 327711.5 3691769

50 22.92 3277115 3691769

"High sixth high values over the 5 year period.

"100 percent load represents full load operation.
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Table 1-4
Increment Air Dispersion Modeling Impacts for PM10 24 hour

Averaging Period
Westinghouse

Load
PM1o 24 hour Impact"
(us/m°)

UTM East
(m)

UTM North
(m)

1005 23.00 3277115 3691769

85 16.69 3277115 3691769

70 16.69 3277115 3691769

"High sixth high values over the 5 year period.

"100 percent load represents full load operation.
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VISCREEN Level-1 Output



Visual Effects Screening Analysis for
Source: Paloverde GE machines
'Class I Area: Big Horn Mountain

***

Input Emissions for
Level-l Screening

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

15 | 32
11 .20

0 00
I00
000

G

G

G

G

G

/s
/S
/S
/S
/s

**** Def aunt Par tile Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
32.13 km
32.13 km
47.83 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140 1

148 »
148 »
84
84 »

47 8
47 u 8
32 • 1
32 1 1

21 .
21 I
84 »
84 ,

2 » 00
2 , 00
2 , 00
2 , 00

7.732*
2.003*

12.295*
1.286

I 05
105
» 05
I 05

.126*
077*
107*
.027

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140 »

0.
0.
0.
0.

1.0
1. 0
1.0
1.0

168.
168.
168.
168.

2 , 00
2 00
2 » 00
2 .00

23.635*
5.949*
26.571*
9.514*

.05

.05

.05

.05

u 400*
.206*
.302*
.285*



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Eaglet ail Mountain

Input Emissions for
Level-1 Screening

Particulates
NOx (as NO2)
Primary NOT
Soot
Primary SO4

15. 32
11 .20

• 00
9 00
9 00

G
G

G

G

G

/S
/s
/s
/S
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
33.19 km
33.19 km
61.70 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast
..._...:u:--

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

145 1
145.
84 .
84 1

47 o 3
47 • 3
33. 2
33.2

24 •
24 •
84 .
84.

2 .00
2 U 00
2 .00
2 .00

7.334*
1.958

1l.864*
1.246

, 05
0 05
| 05
» 05

.121*

.074*

.104*

.027

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1 o 0
1 .0
1 1 0
1 • 0

168 l
168 •
168 I
168•

2 .00
2.00
2 .00
2.00

23.075*
5.764*
25.645*
9.199*

.05

.05
•05
.05

.385*

.199*

.291*

.275*



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Gila Bend Indian Reserva

+**

Input Emissions for
Level-1 Screening **+

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

15. 32
11 . 20

I 00
|00
000

G

G

G

G

G

/S
/S
/S
/S
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source~Observer Distance:
min. Source-class I Distance:
Max. Source-class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
35.32 km
35.32 km
42.76 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E

I Area

Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140 ,
10.

140.

128
128 \
84 Q
84 0

42. 8
42 1 8
35. 3
35. 3

40 •
40 .
84 o
84 »

2.00
2.00
2.00
2 .00

6.138*
1.887
11.069*
1.174

» 05
| 05
1 05
05

1 l06*
C 065*
v 099*
.026

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY 10 I
SKY 140.
TERRAIN lo 1
TERRAIN 140.

0.
0.
0.
0.

1. 0
1 • 0
1. 0
1 • 0

168 0
168 I
168 ,
168 9

2 .00
2 .00
2.00
2.00

2l.9B3*
5.413*

23.893*
8.602*

.05
\ 05
.05
¢05

.357*

.184*

.269*

.256*



Visual Effects Screening Analysis for
Source: PaloVerde GE machines
Class I Area: Gila River Indian Reserve

***

Input Emissions for
Level-1 Screening

Par ticulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

15. 32
ll .20
.00
.00
.00

G

G

G

G

G

/S
/S
/S
/S
/s

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
53.19 km
53.19 km

132.33 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140 -
10 v
140.

140 .
140 ,
84 ,
84 »

71 v 1
71 | 1
53. 2
53.2

29.
29.
84 »
84 r

2.00
2 .00
2 .00
2 .00

3.420*
.803

5.611*
.636

.05
, 05
I 05
.05

1 053*
.032
.055*
.017

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Plume Chit PlumeBackgrnd Theta Azi Distance Alpha Chit

SKY 0. 1.0 169. 2.64
SKY 0. 1.0 169. 2.00
TERRAIN 0. 1.0 169. 2.49
TERRAIN 0. 1.0 169. 2.00

10 u
140.
10 .
140.

14 .232*
3.207*
13.415*
4. 947*

l 05
.05
» 05
.05

» 190*
, 098*
| 141*
.137*



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Hummingbird Springs

***

Input Emissions for
Level-1 Screening

Particulates
NOx (as NO2)
Primary NOT
Soot
Primary SO4

15. 32
11 .20
|00
•00
.00

G

G

G

G

G

/s
/S
/S
/S
/s

**** Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
32.13 km
32.13 km
49.78 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

.123*

.075*

.107*

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

150.
150.
84 I
84 »

49. 8
49. 8
32 1
32 » 1

19.
19.
84u
84 •

2.00
2. 00
2 1 00
2. 00

7.708*
1.922

12.295*
1.286

.05

.05
l 05
• 05 1 027

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1 I 0

1 I 0

1 0

1 o 0

168 |
168.
168 |
168.

2.00
2.00
2.00
2.00

23.635*
5.949*

26.571*
9.514*

.05

.05

.05

.05

| 400*
.206*
.302*
.285*



Visual Effects Screening Analysis for
Source: PaloVerde GE machines
Class I Area: North Maricopa Mountains \

Input Emissions for
Level-1 Screening

Particulates
NOX (as NO2)
Primary NO2
Soot
Primary SO4

15. 32
11.20
.00
• 00
u 00

G

G

G

G

G

/S
/s
/s
/s
/s

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
32.76 km
32.76 km
51.49 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TBRRAIN 140.

145 .
145.
84 c
84 •

46.7
46.7
32. 8
32. 8

24 »
24 I
84 |
84 u

2.00
2.00
2.00
2.00

7.479*
2.009*

l2.036*
1.262

.05
• 05
105
h 05

0 124*
.076*
. l05*
.027

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TERRAIN 140.

o.
0.
0.
0.

1 » 0
1 » 0
l .0
l . 0

168 »
168 1
168
168.

2.00
2.00
2.00
2.00

23.301*
5.838*

26.016*
9.326*

.05

.05
105
•05

.391*

.202*

.295*

.279*



Visual Effects Screening Analysis for
Source: PaloVerde GE machines
Class I Area: Signal Mountain

***

Input Emissions for
Level-1 Screening +**

Particulates
NOt (as NO2)
Primary NO2
Soot
Primary SON

15n32
ll .20

• 00
•00
» 00

G

G

G

G

G

/S
/S
/S
/S
/S

**** Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-observer Distance:
Min. Source-class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
14.89 km
14.89 km
25.10 km
11.25 degrees

R E s U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Thata Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10 s
140 u
10.
140.

153.
153.
84 I
840

25.1
25. 1
14, 9

14 I 9

15 »
15.
84 r
84 I

2.00
2.00
2.00
2,00

14 .742*
4 .678*

25.729*
2.676*

.05

.05
, 05
.05

.262*

.160*

.l78*

.038

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10 v
140 »
10.
140.

1.0
1.0
1.0
1.0

168 I
168.
168 »
168.

2.00
2.00
2.00
2.00

35. 114*
10.521*
49.757*
17.324*

.05

.05

.05

.05

.732*

.377*

.563*

.498*



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Woolsey Peak

***

Input Emissions for
Level-1 Screening

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

15. 32
11 .20
.00
.00
| 00

G

G

G

G

G

/s
/s
/S
/S
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
15.32 km
15.32 km
32.76 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Plume Crib PlumeBackgrnd Theta Azi Distance Alpha Chit

SKY 159. 32.8 10. 2.00
SKY 159. 32.8 10. 2.00
TERRAIN 159. 32.8 10. 2.00
TERRAIN 159. 32.8 10. 2.00

10.
140.
10.

140.

16.567*
4 .406*

27.855*
6.410*

u 05
u05
|05
1 05

.276*

.169*

.299*

.177*

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

1| 0
1. 0
1. 0
1 a 0

168.
168 I
168.
168|

2.00
2.00
2. 00
2 .00

34 .747*
l0.346*
48.883*
17.030*

.05

.05

.05

.05

.721*

.371*

.554*

.492*



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Big Horn Mountain

***

Input Emissions for
Level-1 Screening

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

14 »52
ll 9 88

I 00
. 00
l 00

G

G

G

G

G

/S
/S
/S
/S
/S

**** Def aunt Par tile Characteristics Assumed

Transport Scenario Speed fictions :

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
32.13 km
32.13 km
47.83 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TERRAIN 140.

148 .
148 1
84 U
84 »

47 v 8
47 , 8
32| 1
32 » 1

21 »
21
84
84 »

2 .00
2 .00
2 .00
2 .00

7.422*
1.966

11.762*
1.222

u 05
¢05
u 05
05

119*
.074*
.102*
.026

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.
140.

0.
0.
0.
0.

1 » 0
1. 0
1 | 0
1 u 0

168 »
168 »
168 I
168 •

2.00 23.353*
2.00 5.856*
2.00 26.337*
2.00 9.357*

.05
» 05
.05
.05

• 394*
.203*
.299*
.280*

F



Visual Effects Screening Analysis for
Source: PaloVerde WES machines
Class I Area: Eaglet ail Mountain

Input Emissions for
Level-1 Screening

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

14 I 52
11 U 88

o00
000
o00

G
G
G
G
G

/S
/S
/S
/S
/S

**** Default Particle Characteristics Assumed

Transport Scenario Specifications :

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance
Max. Source-Class I Distance
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
33.19 km
33.19 km
61.70 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Plume Chit PlumeBackgrnd Theta Azi Distance Alpha Crit

SKY 145. 47.3 24. 2.00
SKY 145. 47.3 24. 2.00
TERRAIN 84. 33.2 84. 2.00
TERRAIN 84. 33.2 84. 2.00

10.
140 »
10.
140.

7.034*
1.927
1.l.348*
1.184

0 5
1 05
u 05
. 05

.114*

.07l*

.099*

.026

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Ali Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10 o
140.
10.

140 |

0.
0.
0.
0.

1.0
1.0
1.0
1.0

168.
168 |
168•
168 I

2 .00
2.00
2.00
2.00

22.800*
5.675*
25.416*
9.048*

u 05
. 05
. 05
|05

.379*
1 l96*
.288*
.270*



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Gila Bend Indian Reserva

***

Input Emissions for
Level-1 Screening

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

14 n 52
11.88
.00
.00
| 00

G

G

G

G

G

/s
/s
/s
/S
/s

**** Default Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
35.32 km
35.32 km
42.76 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10 n
140 n
10.

140 |

128.
128 o
84.
84•

42 • 8
42 | 8
35. 3
35 . 3

40.
40 |
84 0
84 •

2.00
2.00
2 .00
2. 00

5.866*
1.872
10.581*
1. 115

.05

.05

.05

.05

.099*
u 062*
• 094*
.025

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10 1
140 0
10.

140 »

0.
0.
0.
0.

1.0
1.0
1 .0
1.0

168.
168.
168 ¢
168»

2.00
2.00
2.00
2.00

21.719*
5.330*

23.674*
8.462*

1 05
.05
.05
.05

.352*
| 182*
.266*
.251*



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Gila River Indian Reserve

Input Emissions for
Level-1 Screening *+*

Particulates
NOx (as not)
Primary NO2
Soot
Primary SON

14 .52
11 9 88

a 00
.00
»00

G
G
G
G
G

/S
/S
/S
/S
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
53.19 km
53.19 km

132.33 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TELRRAIN
TERRAIN

10.
140 »
10.

140 1

140.
140 »
84 ,
84 »

71 I 1
71 1 1
53. 2
53.2

29.
29.
84 v
84 v

2.00
2 .00
2 .00
2 .00

3.270*
.782
5.340*
.603

I 05
05
05
u 05

.050

.031

.052*

.016

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1| 0
1 .0
1 .0
1 .0

169.
169.
169.
169.

2. 64
2.00
2.49
2.00

14 .048*
3.162*
13.270*
4 .873*

.05

.05

.05
o 05

.187*

.097*
• 140*
U 135*



Visual Effects Screening Analysis for
Source: PaloVerde WES machines
Class I Area: Hummingbird Springs

***

Input Emissions for
Level-l Screening

Par ticulates
NOt (as NO2)
Primary NO2
Soot
Primary SON

14¢52
11. 88

.00
A00
.00

G

G

G

G

G

/s
/s
/S
/s
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
32.13 km
32.13 km
49.78 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140 »

150.
150.
84 »
84.

49. 8
49. 8
32. 1
32 » 1

19.
19,
84 ¢
84l

2.00
2.00
2.00
2.00

7.401*
1.881

11.762*
1.222

• O5
I 05
o05
. 05

. 116*

.073*

.102*

.026

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY 10 .
SKY 140.
TERRAIN 10.
TERRAIN 140.

0.
0.
0.
0.

1. 0
1. 0
1» 0

1.0

168 .
168.
168.
168 .

2. 00
2.00
2.00
2.00

23.353*
5.856*
26.337*
9.357*

.05
• 05

.05
•05

.394*

.203*

.299*

.280*



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Nor Rh Maricopa Mountains

***

Input Emissions for
Level-1 Screening *~**

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

14 »52
11 I8 8

n 00
.00
n00

G
G
G
G
G

/S
/S
/S
/S
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications :

Bagkgrgund Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
32.76 kM
32.76 km
51.49 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

145.
145 I
84
84 v

46.7
46. 7
32 » 8
32 » 8

24 •
24 »
84 9
84 »

2.00
2.00
2.00
2.00

7.174*
1.977
11.513*
1.199

• 05
I 05
,05
05

o 117*
u 073*
.100*
.026

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1.0
1. 0
1.0
1.0

168 .
168.
168.
168 I

2.00
2.00
2.00
2.00

23.023*
5.748*
25.785*
9.172*

.05

.05

.05
|05

.385*

.199*

.292*

.274*



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Signal Mountain

***

Input Emissions for
Level-l Screening

Particulates
NOx (as NO2)
Primary N02
Soot
Primary SON

14 052
ll n 88

.00
|00
000

G

G

G

G
G

/S
/S
/S
/S
/S

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
14.89 km
14.89 km
25.10 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TERRAIN 140.

153.
153.
84 »
84 1

25. 1
25. 1
14 » 9
14 I 9

15.
15.
84 v
84 v

2. 00
2. 00
2. 00
2 u00

14.209*
4.641*

24.801*
2.541*

, 05
u05
0 05
o0 5

1 248*
.155*
.170*
.036

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume
Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

1.0
1.0
1.0
1.0

168 .
168 »
168 |
168 »

2.00
2.00
2.00
2.00

34.653*
10.352*
49.426*
16.996*

n 05
.05
I 05
.05

.7l9*

.372*

.558*

.4'87*



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Woolsey Peak

***

Input Emissions for
Level-l Screening

Particulates
NOx (as NO2)
Primary NOT
Soot
Primary SO4

14 .52
11 a88

a 00
. 00
. 00

G

G

G

G

G

/S
/S
/S
/S
/s

**** Def aunt Particle Characteristics Assumed

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source~Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
110.00 km
15.32 km
15.32 km
32.76 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Plume Chit PlumeBackgrnd Theta Azi Distance Alpha Chit

SKY 159. 32.8 10. 2.00
SKY 159. 32.8 10. 2.00
TERRAIN 159. 32.8 10. 2.00
TERRAIN 159. 32.8 10. 2.00

10.
140.
10 1

140.

16.059*
4.321*

27.078*
6.162*

u 05
I 05
. 05
05

.262*
» 164*
u 291*
I 170*

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Ali Distance Alpha Chit Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.

140.

1 v 0
1 | 0
1 I 0
1 .0

168 »
168.
168.
168 »

2.00
2.00
2.00
2.00

34.294*
l0.l80*
48.555*
l6.709*

, 05
.05
.05
I 05

I 709*
.366*
.550*
• 481*



VISCREEN Level-2 Output



Visual Effects Screening Analysis for
Source: PaloVerde GE machines
Class I Area: Big Horn Mountain

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

15. 32
11 n 20

. 00
1 00
| 00

G

G

G

G

G

/S
/S
/S
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part.
Soot
Sulfate

2 | 5

2 | 0

1 . 5

9
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 3
Wind Speed: 5.00 m/s

.09 ppm
102.90 km
32.13 km
32.13 km
47.83 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
T E R R A I N

T E R R A I N

10.
140.
10.

140.

148 v
148 •

84 »
84 U

47 , 8
47 | 8

32 . 1

32 | 1

21 .
21 ,
84 »
84 I

9. 04
3. 75

10. 61

4 1 62

C 020
¢009
• 013

1003

11 6
I 16
I2 7
. 2 7

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Crib Plume

SKY
SKY
T E R R A I N
T E R R A I N

10 1
140.
10.
140 •

0 .
0 .
0.

0.

1. 0
1| 0
1 . 0
1 I 0

168 1
168 |
168 1
168 v

2.00
2.00
2. 00
2.00

o 498
.223
1 557
.208

.05

.05

.05

.05

.002

.007

.007

. 0 0 6



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Eagle tail Mountain

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

15.32
11.20

.00

.00

.00

G

G

G

G

G

/S
/S
/S
/s
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 .5
2 .0
1. 5

9

1

4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 4
Wind Speed: 5.00 m/s

.09 ppm
102.90 km
33.19 km
33.19 km
61.70 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10 |

140.

140.
140.
84 •

84u

44 o 4
44 9 4
33.2
33.2

29.
29.
84 •

84 I

2 o02
2 .00
2 o 49
2 n 00

o130
»062
| 071
»017

105
•05
| 06
.06

• 000
1 001
| 001
.000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1.0
1.0
1.0
1.0

168.
168.
168.
168.

2. 00
2. 00
2. 00
2 .00

| 886
.398
1 C 026
.376

.05

.05
105
.05

• 003
I 014
1 014
.011



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Gila Bend Indian Reserva

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

15.32
11.20

• 00

.00

.00

G

G

G

G

G

/S
/S
/S
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 • 5

2 u 0

1 5

9

1

4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance
Max. Source-Class I Distance
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 2.00 m/s

.09 ppm
102.90 km
35.32 km
35.32 km
42.76 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

128 u
128|
84•
84•

42. 8
42 .8
35. 3
35. 3

40.
40 0
84 •
84 I

2 o00
2 .00
2 .of
2 • 00

• 599
.289
. 322
. 081

.05
l 05
.05
J05

. 001

..005

.003

.001

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.
140.

0.
0.
0.
0.

1 n 0

1 .0

1 u 0

1 » 0

168 •
168 n
168.
168 n

2.00
2 .00
2.00
2 .00

l . 983
.969
3 1 062*
.954

.05

.05

.05

.05

.004

.039
| 041
•032



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Gila River Indian Res.

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

15|32
11 . 20

.00
|00
» 00

G

G

G

G

G

/S
/S
/S
/s
/S

PARTICLE CHARACTERI STICS
Density Diameter

Primary Part
Soot
Sulfate

2. 5
2 I 0
1. 5

9
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 4.00 m/s

.09 ppm
102.90 km
53.19 km
53.19 km
132.33 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.
140.

120.
120.
84 .
84 I

61 . 3
61 1 3
53.2
53.2

49.
49.
84 »
84 I

2 .00
2 .00
2.00
2.00

4 190
.090
.090
.026

.05

.05

.05

.05

o 000
u002
.001
9 000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Crit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1 • 0
1 .0
1 . 0
1• 0

169.
169.
169.
169.

2.00
2. 00
2.00
2.00

l 440
| 279
u 874
.288

.05

.05

.05

.05

.002

.012
0 012
¢ 011



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Hummingbird Springs

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

15 n 32
11 n 20

. 00
• 00
| 00

G
G
G
G
G

/S
/S
/S
/s
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part .
Soot
Sulfate

2 » 5

2 . 0

1 . 5

9
l
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 4
Wind Speed: 5.00 m/s

.09 ppm
102.90 km
32.13 km
32.13 km
49.78 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Plume Crit PlumeBackgrnd Theta Azi Distance Alpha Crib

SKY 145. 45.8 24. 2.00
SKY 145. 45.8 24. 2.00
TERRAIN 84. 32.1 84. 2.50
TERRAIN 84. 32.1 84. 2.00

10.
140.
10.

140.

, 134
|063
o075
.018

• 05
105
.06
.06

.000

.001

.001

.000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume C h i t Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1.0
1.0
1.0
l | 0

168.
168.
168 r
168 v

2.00
2.00
2.00
2.00

I 946
1 424

1 1 076
1 398

.05
I 05
.05
.05

.003

.014

.014

.011



Visual Effects Screening Analysis for
Source: Palo Verde GE Machines
Class I Area: Nor Rh Maricopa Mountains

*** User-selected Screening Scenario Results ***
Input Emissions for

Par ticulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

15. 32
11. 20

u 00
l 00
• 00

G

G

G

G

G

/s
/s
/s
/S
/s

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 4 5
2 | 0
l o 5

9

1

4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 3.00 m/s

.09 ppm
102.90 km
32.76 km
32.76 km
51.49 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TERRAIN 140 I

140 |
140.
84 »
84.

43. 8
43. 8
32. 8
32 . 8

29.
29.
84 I
84 a

2 n00
2 .00
2. 00
2 | 00

• 453
.215
.238
• 057

. 05
|05
I 05
• 05

. 001
1 004
I 002
1 001

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY 10.
SKY 140.
TERRAIN 10.
TERRAIN 140 .

0.
0.
0.
0.

1 » 0

1 o 0

1 • 0
l n 0

168 •
168 Q
168 I
168 |

2.00
2.00
2.00
2.00

2.008*
.912
2.433*
.869

.05

.05

.05

. 05

.007

.033

.033

.026



Visual Effects Screening Analysis for
Source: Paloverde GE machines
Class I Area: Signal Mountain

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

15. 32
11 | 20

.00

. 00
s00

G

G

G

G

G

/s
/S
/S
/s
/s

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 n 5

2 . 0

l I 5

9
1
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 3.00 m/s

.09 ppm
102.90 km
14.89 km
14.89 km
25.10 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Thata Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

153.
153.
84 I
84.

25. 1
25. 1
14 u 9
14 o 9

15 1
15.
84 •
84 r

2.00
2.00
2.00
2.00

2.065*
.995

1.145
.165

, 05
I 05
» 05
» 05

0 004
1 019
.007
.001

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140 s

1 . 0
1 o 0
l 1 0
1 . 0

168 »
168 1
168 n
168 1

2.00
2. 00
2. 00
2 . 00

6.830*
3.247*
8.420*
2.768*

.05

.05

.05

.05

.008

.084*

.085*

.044



Visual Effects Screening Analysis for
Source: PaloVerde GE machines
Class I Area: Woolsey Peak

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NOT)
Primary NO2
Soot
Primary SON

15. 32
11 .20

o 00
I 00
. 00

G

G

G

G

G

/S
/S
/S
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part .
Soot
Sulfate

2 .5
2.0
1.5

9
l
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 2.00 m/s

.09 ppm
102.90 km
15.32 km
15.32 km
32.76 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NCT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10.
SKY 140.
TERRAIN 10 »
TERRAIN 140.

155 I
155 »
159.
159.

27 | 2
27| 2
32. 8
32• 8

14 I
141
10.
10.

2 • 00
2 u 00
2 I 00
2 o 00

10 668
| 796

1 .592
|648

n05
• 05
• 05
105

I 003
• 016
• 017
.010

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azj. Distance Alpha Chit Plume Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

1 . 0

1 n 0

1 • 0
1 I 0

168 »
168u
168 »
168.

2.00
2.00
2.00
2 .00

6.623*
3.134*
8.012*
2.684*

.05

.05

.05

.05

.009

.08l*

.082*

.044



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Big Horn Mountain

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

14 .52
11 .88
.00
.00
.00

G

G

G

G

G

/S
/s
/s
/s
/s

PART ICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 I 5
2. 0
1 • 5

9
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 3
Wind Speed: 5.00 m/s

.09 ppm
102.90 km
32.13 km
32.13 km
47.83 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140 0
10.

140.

148 I
148 1
84.
84 ,

47 | 8
47 .8
32 ¢ 1
32 • 1

21 .
21.
84•
84 »

9. 04
3.75
10. 61
4 • 62

• 021
•010
. 013
• 003

1 6

9 16

¢2 7

9 27

, 000
.000
u 000
.000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

0.
0.
0.
0.

1 • 0

1 . 0

1 • 0

1 . 0

168 »
168 •
168 9
168 |

2.00
2.00
2.00
2. 00

.519

.231

.547

.216

I 05
I 05
.05
. 05

.002

.007

.007

.006



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Eaglet ail Mountain

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

14.52
11| 88

| 00
| 00
l00

G

G

G

G

G

/S
/S
/S
/s
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 a 5

2 ¢ 0

1 .5

9
1
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 4
Wind Speed: 5.00 m/s

.09 ppm
102.90 km
33.19 km
33.19 km
61.70 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10 I
140.
10.

140.

140 »
140.
84 »
84 •

44 • 4
44 1 4
33 .2
33. 2

29.
29.
84 »
84 »

2 n02
2. 00
2 49
2 .00

| 137
. 065
.068
.018

• 05

.05

.06
|06

» 000
I 001
9001
I 000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140 |

0.
0.
0.
0.

1 o 0
11 0
l. 0
1 . 0

168 I
168 »
168 o
168 Q

2 |00
2 . 00
2 »00
2 | 00

.920

.412
1 .005
. 387

.05
¢05
.05
, 05

c 003
I 014
| 014
1 011



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Gila Bend Indian Reserva

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

14 | 52
lln88

. 00

.00
»00

G

G

G

G

G

/S
/s
/S
/S
/s

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 . 5

2 . 0

1 n 5

9
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source~Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 2.00 m/s

.09 ppm
102.90 km
35.32 km
35.32 km
42.76 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Thata Azi Distance Alpha Chit Plume Crit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TBRRAIN 140.

128,
128 1
84 |
84 u

42 9 8
42. 8
35. 3
35. 3

40 1
40 v
84 1
84 I

2 .00
2.00
2 .00
2 .00

I 631
u 304
v 307
1 085

» 05
» 05
v 05
o0 5

• 001
005

.003
| 001

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crib Plume

SKY 10 •
SKY 140 .
TERRAIN 10 .
TERRAIN 140.

0.
0.
0.
0.

1 9 0

l o 0

1. 0

1 . 0

168 »
168 I
168 v
168 .

2.00
2.00
2.00
2.00

1 I 969
.950
2 1 932*
.932

.05

.05

.05

.05

. 005

.038

.039

.031



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Gila River Indian Res.

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as not)
Primary NO2
Soot
Primary SON

14 | 52
11. 88

»00
u 00
•00

G

G
G

G

G

/s
/s
/S
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 A 5

2 . 0

1. 5

9
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 4.00 m/s

.09 ppm
102.90 km
53.19 km
53.19 km

132.33 km
11.25 degrees

R E S U L T s

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140 •

10 9
140.

120 »
120 I
84 o
84 I

61.3
61.3
53.2
53.2

49.
49.
84 .
84.

2 .00
2 • 00

2 a 00
2 s00

.200

. 095

. 087

.027

U 05
. 05
a 05
l 05

» 000
, 002
| 001
I 000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

o.
0.
0.
0.

1.0
1.0
1.0
1.0

169.
169.
169.
169.

2.00
2.00
2.00
2.00

0 449
» 277
1846
. 283

.05

.05

.05

.05

• 003
I012
.012
0 Oll



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Hummingbird Springs

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

14¢52
11 . 88

»00
I 00
l 00

G

G

G

G

G

/S
/S
/s
/S
/S

PARTICLE CHARACTERI STICS
Density Diameter

Primary Part
Soot
Sulfate

2 .5
2 | 0
1 4 5

9
1
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 4
Wind Speed: 5.00 m/s

.09 ppm
102.90 km
32.13 km
32.13 km
49.78 km
11.25 degrees

R E s U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Ali Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10.

140.

145.
1451
84
84 1

45 n 8
45| 8
32 I 1
32 s 1

24 »
24 |
84 u
84 |

2.00
2.00
2.50
2.00

• 141
.066
u 071
| 019

1 05
.05
u06
• 06

u 000
u001
1 001
o 000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume
Chit Plume

SKY 10.
SKY 140.
TERRAIN 10.
TERRAIN 140.

0.
0.
0.
0.

1 • 0
1 • 0
l | 0

1 .0

168.
168.
168.
168.

2.00
2.00
2.00
2.00

1 984
.439

1.055
.411

.05

.05

.05

.05

1 004
» 014
• 014
• 011



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: North Maricopa Mountains

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

14 » 52
11 n88

. 00
n 00
n00

G
G
G
G
G

/s
/S
/s
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 . 5

2. 0
1 .5

9
1
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 3.00 m/s

.09 ppm
102.90 km
32.76 km
32.76 km
51.49 km
.11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Thata Azi Distance Alpha Crit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140 I
10.

140.

140.
140.
84 |
84 o

43. 8
43. 8
32 | 8
32 . 8

29.
29.
84 »
84 9

2.00
2. 00
2.00
2. 00

, 476
.226
u 227
1 060

. 05
u 05
.05
1 05

/ 001
.004
I 002
.001

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140 s
10.

140 •

0.
o.
0.
0.

1.0
1 .0
1 .0
1 .0

168 .
168.
168.
168.

2. 00
2. 00
2.00
2.00

2.077*
.938
2.378*
.890

0 05
.05
l 05
l 05

.008

.033

.032

.026



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Signal Mountain

*** User»selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

14 .52
11 l 88

100
n 00
»00

G

G

G

G

G

/S
/S
/S
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part.
Soot
Sulfate

2. 5
2. 0
1. 5

9

4

Transport Scenario Specifications :

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-source-Observer Angle:
Stability: 6
Wind Speed: 3.00 m/s

.09 ppm
102.90 km
14.89 km
14.89 km
25.10 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrrzd Theta Ali Distance Alpha Crib Plume Chit Plume

SKY
SKY
TERRAIN
TBRRAIN

10 o
140.
10.

140.

153.
153.
84 l
84|

25. 1
25. 1
14¢ 9
14 » 9

15 »
15•
84 »
84

2 • 00
2. 00
2. 00
2 »00

2.173*
1.044
1.085
.172

1 05
u 05
. OF
A05

.005

.019
1 006
.001

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Pl ume

SKY
SKY
TERRAIN
TERRAIN

10 9
140.
10 U

140.

1.0
1. 0
1.0
1. 0

168 |
168 u
168 ¢
168.

2.00
2.00
2.00
2.00

6.850*
3.245*
8.097*
2.760*

.05
05

. 05

. 05

.010

.081*

.081*

.043



Visual Effects Screening Analysis for
Source: Paloverde WES machines
Class I Area: Woolsey Peak

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

14 I 52
11 s 88

00
.00
I 00

G

G

G

G

G

/S
/S
/S
/S
/S

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part .
Soot
Sulfate

2 | 8

2 | 0

l a 5

9
1
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-Class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 5
Wind Speed: 2.00 m/s

.09 ppm
102.90 km
15.32 km
15.32 km
32.76 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

I AreaMaximum Visual Impacts INSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10 I
140.

155.
155.
159.
159.

27 .2
27.2
32. 8
32. 8

14 Q
14 »
10.
10.

2 \ 00
2 c 00
2. 00
2 •00

1 .744
• 829

1 • 492
c672

a05
» 05
.05
• 05

v 004
1 015
1 015
v 009

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY
SKY
TERRAIN
TERRAIN

10.
140.
10 .

140.

1 o 0

1 • 0
1 s 0

1 . 0

168 I
168.
168 u
168.

2.00
2.00
2.00
2. 00

6.595*
3.100*
7.115*
2.636*

.05

.05

.05

.05

.012

.074*

.072*

.039



Nitrate Deposition Calculation



Example Nitrate Deposition Calculation:

Modeled NO, 24 hour impact = 0.1976 pg/m3

Conversion of NO, to HNO3 = (no,) x 1.s7 = Hno3
(0.1976) x 1.37 : 0.2707

Conversion from a 24 hour rate to a total rate
= (24 hour impact) x (number of seconds in averaging time)
: (0.2707) x (86,400S/24 hours) : 23,389.52 pg/m3

Conversion to deposition units = (total rate) x (deposition velocity for HNO3)
(23,389.52) X (0.05 m/s) : 1169.48 IJg/H12/S

Conversion to kg/hectacre = (deposition impact) x (10.5)
: (1169.48) x (10.5) = 0.01 kg/hectare

021100 J-2
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Modeling Files

All necessary and required original modeling files, including revisions, if any, supporting
the Mesquite Generating Station Prevention of Significant Deterioration and Title V Air
Permit Application were filed with the Maricopa County Environmental Services
Department - Air Quality Division (ESDAQD).

The Maricopa County Environmental Services Department - Air Quality Division may be
contacted at:

Maricopa County, Arizona
Environmental Services Department
Air Quality Division
1001 North Central Avenue, Suite 200
Phoenix, Arizona 85004-1942
Phone: (602) 506-1202
Fax: (602) 506-6985



l®

BLACK & VEATCH
8400 Ward Parkway

p.o. Box 8405
Kansas City. Missouri 64114

Black & Veatch Corporation

Tel: (913)458-2000

Mesquite Power, LLC
Mesquite Generating Station

B&V Project 96210.0020
March 22, 2000

Mr. Robert Arpino
Maricopa County Environmental Services Department
Air Quality Division
1001 N. Central Ave.
Suite 200
Phoenix, AZ 85004-1942

Subject: Response to IT's Protocol Comments

Dear Mr. Arpino:

On behalf of Mesquite Power, LLC, please find the attached response to the protocol comments from IT
Corporation. We believe that all of the comments have been properly addressed. 111 addition, extra
information has been inserted to ensure that every point in the ADEQ Protocol Checklist has been covered.

If you have any questions, please don't hesitate to call me at (913)458-8269.

Very truly yours,

BLACK & VEATCH

I9454?
William G. Collins
Permitting/Compliance Project Manager

cd

Enclosure

cc: M. Swartz
c. Sterling
p. Allard
R. Felty
K. Kading
E. Valis
s. Bohning
D. Lieb

Sempra Energy Resources
Sempra Energy Resources
SA&B
IT Corporation
IT Corporation
IT Corporation
EPA Region 9
Maricopa County Environmental Services Department .. Air Quality Division



Addendum



Untrod uetion

This Addendum is in response to comments issued by Ed Valis of IT Corporation
on behalf of Maricopa County Environmental Services Department - Air Quality Division
(ESDAQD) for the Air Quality impact Analysis Workplan For The Mesquite Generating
Station submitted by Mesquite Power, LLC. Each comment is addressed by restating
the comment received, and then presenting the response. Attachments, which are

referenced in the responses, are included at the end of the Addendum.
Several areas of deficiency were addressed in the comments, including the

absence of modeling parameters and results. It is the purpose of this Addendum to the
Workplan to resolve these issues in accordance with the recommendations of Ed Valis
and Maricopa County ESDAQD. In addition to the responses, included for ease of
review are the comments and recommendations as well as an Arizona Department of
Environmental Quality (ADEQ) checklist for a refined modeling protocol. Also included
in the Addendum is an analysis/discussion intended to satisfy and address the need for
possible pre-application monitoring of ozone for the facility. As a result of  this
discussion, Mesquite Power, LLC is requesting a waiver from conducting a full ozone
impact analysis.

Note that additional information beyond that which addresses the specific

comments has been included in this Addendum. This additional information is located
after the comment/response portion of the Addendum. For example, information to
address ozone transport is included. This additional information has been provided as a
supplement with the purpose of making the Workplan/Addendum as complete as
possible.



ADEQ Protocol
Checklist Section

Workplan Location Comment Record mendatlon Response

Executive Summary N/A There was no Executive
Summary presented 'm
the Workplan

Provide an
Executive Summary
outlining the major
points of each
section of the
Workplace

Comment is
addressed in
Addendum
Executive Summary

ADEQ Completeness
Checklist

N/A The ADEQ
Completeness Checklist
was not presented in the
Workplace

Provide a copy of a
filled-in ADEQ
Completeness
Checklist

Comment is
addressed in
Addendum ADEQ
Completeness
Checklist

2.2 Area
Classifications

Section 2.4, Page 2-3 There needs to be a
better presentation of the
location of the
Nonattainment, Class 1,
"sensitive" Class 11, and
Basellme Areas.

Describe the
locations via
direction and
distance from the
proposed site. In
addition, a detailed,
scaled map with the
location of the Areas
should be provided.

Comment is
addressed in
Addendum Section
2.2 Area
Classifications

2.3 Baseline Dates Section 2.5, Page 2-4 There is no discussion of
the various PSD
Baseline Dates in the
Workplan

Provide a table of
potential PSD
applicable
compounds with
associated Major
Source and Minor
Source Baseline
Dates

Comment is
addressed in
Addendum Section
2.3 Baseline Dates

2.4 Baseline Areas Section 2.5, Page 2-4 There is no presentation
of the Baseline Areas
around the proposed
source

If there are multiple
Baseline Areas for
PSD increment
Consumption,
present a map
outlining these areas
and discuss possible
increment/impact
scenarios. If there is
one Baseline Area
within the
Metropolitan
Phoenix Area, state
this in the Workplan

Comment is
addressed in
Addendum Section
2.4 Baseline
Areas

Comments on Ambient Air Quality Impact Analysis Workplace
Mesquite Power, LLC
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ADEQ Protocol
Checklist Section

-  _ - "_ -

Woricplan Location . comment Recommendation Response

2.5 Increment
Consumption and
Expansion

Section 2.5, Page 2-4 There is no discussion
about the ramifications
of a significant impact in
the PSD and
Nonattainment Area, the
available PSD
Increments or the
applicability of NSR and
the need for offsets

There should be a
discussion and a
table presenting the
available PSD
Increment and the
approach to be taken
for a significant
impact in a
Nonattainment Area

Comment is
addressed in
Addendum Section
2.5 Increment
Consumption and
Expansion

3.1 Pre-Application
Air Quality
Monitoring

Section 3.2.2, Page 3-5 See Comments for
Section 3.4

If Comments and
Recommendations
from Section 7.1 are
followed, then more
detailed conclusions
in this section can
be developed

Comment is
addressed in
Addendum Section
3.1 Pre-Application
Air Quality
Monitoring

3.2 Post-
Construction Air
Quality Monitoring

Section 3.2.2, Page 3-5 There is no discussion
provided on this subject

Proponent should
provide some
discussion on this
subject, even if the
proposed approach
is to not have Post-
Construction
Monitoring

Comment is
addressed in
Addendum Section
3.2 Post-Construction
Air Quality
Monitoring

3.4 Background
Concentrations

Section 3.2.2,Page 3-5 There are no background
ambient air quality
concentrations provided

A discussion and
tables of the
pollutants and
averaging times,
stations to be
reviewed, years
considered, and
conclusions should
be provided for
review and
approval.

Comment is
addressed 'm
Addendum Section
3.4 Background
Concentrations

4.1 Source Emissions
Inventory

Section 2.3, page 2-3
Section 2.5, Page 2-4

There is no presentation
of preliminary/proposed
source listing with
associated stack
locations, parameters
and emission rates
(grams/sec and
tons/year). This is the
basis of a modeling
protocoVanalysis and
needs to be presented.

Provide a table of all
relevant source
parameters and
locations that will be
used in the analysis.
Because Mesquite
Power is a "listed
major stationary
source" making the
major source level
100 tons/yr, then all
fugitive sources (i.e.
cooling towers,
tanks, roads?) needs
to be considered for

Comment is
addressed in
Addendum Section
4.1 Source Emissions
Inventory

Comments on Ambient Air Quality Impact Analysis Workplace
Mesquite Power, LLC
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ADEQ protocol

Checklist Section

_ . . - -

Workplace Location Comment Recommendation
.- u - i

Response

I

estimating potential
emissions for major
source/significant
emission levels.

4.2 The NAAQS
Inventory

Section 3.0, Pages 3- 1

through 3-7

This inventory is only
required if model results
show significant impact
levels (SILs). No
approach was discussed
that would show how
sources are tO be
identified, emission rates
determined and criteria
for source elimination
proposed

The approach to be
used should be
discussed in case the
SILs are exceeded

Comment is
addressed in
Addendum Section
4.2 The NAAQS
Inventory

4.3 The Increment
Inventory

Section 3.0, Pages 3-1

through 3-7

This inventory is only
required if model results
show significant impact
levels (SILs). No
approach was discussed
that would show how
sources are to be
identified, emission rates
determ'med and criteria
for source elimlmation
proposed

The approach to be
used should be
discussed in case the
SILs are exceeded

Comment js
addressed in
Addendum Section
4.3 The Increment
Inventory

4.4 Noncriteria
Inventory

Section 3.0, Pages 3-1

through 3-7

Because the Arizona
DEQ Air Toxics Rule
compliance is belg
required, a Noncriteria
Inventory should be
provided

The source should
provide a listing of
all air toxic emitting
sources along with
emission rates and
locations

Comment is
addressed in
Addendum Section
4.4 Noncriteria
Inventory

5.1 Regional
Topography

Section 3.1 .4, Page 3-3 The comparison of the
digital data terrain
heights and other
information with USGS
topographic quadrangles
may create data conflicts
due to differing NAD's

Proposed an
approach that
account for the
differing dates or
propose another data
validation scheme

Comment is
addressed in
Addendum Section
5.1 Regional
Topography

5.3.1 Surface
Meteorology

Section 3.1.5, Page 3-4 There is no technical
discussion or
information presented on
the surface
meteorological data.

Because the
proposed met. data
is not from a NWS
Station (even though
it is from Maricopa
County), a
presentation of data
quality should be
provided (focusing
on missing data,
review of data
appropriateness,

Comment is
addressed in
Addendum Section
5.3.1 Surface
Meteorology

Comments on Ambient Air Quality Impact Analysis Workplace
Mesquite Power, LLC

I
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ADEQ Protocol
Checklist Section

I
CommentWorliplan Location Recommendation ilesponse

|'
etc.) for review and
approval.

6.2 Model Input
Defaults/Options

Section 3.1.3, Page3-
2,3

Intermediate Terrain
option is not listed as a
model options

Intermediate Terrain
option should be
added to the list of
model options

Comment is
addressed in
Addendum Section
6.2 Model Input
Default/Options

6.3 Rural/Urban
Classification

Section 3.1 .6, Page 3-4 There is no technical
justification for use of
rural dispersion
coefficient

A colored USGS
Topographic map
should be provided
in the Workplan in
order to provide
some presentation of
justification

Comment is
addressed in
Addendum Section
6.3 Rural/Urban
Classification

6.4 Receptor
Network

Section 3.1.4, Page 3-3 Maricopa County
Regulation Rule 240,
Section 303 requires a
50-km grid. There is a
10-km grid with
additional discrete
receptors proposed 'm the
Workplace.

A justification,
using screening
level modeling,
needs to be made for
use of a receptor
grid other than those
required by
regulation. Discrete
receptors proposed
need to be presented
via table (location:
distance (x, y) or
angle/distance from
site) and presented
on a detailed, scaled
map in order to be
considered for
approval

Comment is
addressed ill
Addendum Section
6.4 Receptor
Network

6.5 Receptor
Elevations

Section 3.1.4, Page 3-3 There is no presentation
of proposed receptor
elevations/heights. Also,
the documentation of the
"box" method of terrain
height determination of
digital terrain data has
not been discussed in
detail or provided for
review.

A table of receptor
elevations/heights
needs to be
presented prior to
any modeling for
approval. Also,
documentation with
technical description
of the "box" method
of terrain height
determination of
digital terrain data
must be provided for
review and
approval.

Comment is
addressed in
Addendum Section
6.5 Receptor
Elevations

Comments on Ambient Air Quality Impact Analysis Workplace
Mesquite Power, LLC



ADEQ Promcof

Checklist Section

-- . -n - n q . . -
CommentWorkplace Location

i---»

Recommendation
*

Response

6.6 Source
Characterization

Section 2.3, page 2-3
Section 2.5, Page 2-4

See Comment associated
with Checklist Section
4.1

See
Recommendation
associated with
Checklist Section
4. 1

Comment is
addressed in
Addendum Section
6.6 Source
Characterization

6.7 Source Location

and Parameters

Section 2.3, page 2-3
Section 2.5, Page 2-4

See Comment associated
with Checklist Section
4.1

See
Recommendation
associated with
Checklist Section
4. 1

Comment is
addressed in
Addendum Section
6.7 Source Locations
and Parameters

6.8 Building Wake
Downwash and GEP

Section 3.1.2, Page 3-2 The GEP and Building
Downwash Analysis
should take into account
any structure on-site or
off-site that may
influence plume
dispersion

Provide a site plan
showing all on-site
and off-site
structures that have
the potential to
influence the
proposed stacks

Comment is
addressed in
Addendum Section
6.8 Building Wake
Downwash and GEP

7.1 Preliminary
Analysis

Section 3.l.l,.page 3-2 Preliminary modeling,
traditionally referred to
as screening level
modeling, has not been
presented in the protocol.
An alternative approach
referred to as
"enveloping" has been
proposed by Black &
Veatch. The
"enveloping" approach
has not been adequately
described by Black &
Veatch and needs to be
better explained to
warrant approval.

The traditional
approach is the use
of traditional
screening level,
worst-case (i.e.
100%, 50%, idle
load, all source)
scenario modeling
to determine the
most appropriate
operating scenario
for maximum
ambient impacts.
The screening level
analysis is also used
to determine the
most appropriate
receptor network,
show if any or all
pollutants are below
significant impact
levels (SILs) (and
therefore able to be
left out of any
refined analysis),
and determine the
need for pre-
construction
monitoring

Comment is
addressed in
Addendum Section
7.1 Preliminary
Analysis

Comments on Ambient Air Quality Impact Analysis Workplan
Mesquite Power, LLC
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ADEQ Protocol
Checklist Section

.. - ---

Workplan Location
_--_._ -.n.». _--inr

Comment
I

1

Recommendation
q-_-.--. -.-_ -

Response

7.2 Full Impact
Analysis

Section 3.0, Page 3-1 There is no discussion or
proposed approach to
show compliance with
the proposed Arizona
DEQ Air Toxics Rule

If the use of
Selective Catalytic
Reduction (SCR) is
being proposed, then
ammonia slip
associated with SCR
should be
considered along
with any other air
toxics listed under
the Arizona DEQ
Air Toxics Rule

Comment lS
addressed 'm
Addendum Section
7.2 Full Impact
Analysis

9.0 Class I Impact
Analysis

Section 3.3, Pages 3-6,7 There appears to be an
exemption from Class I
Impact issues proposed
'm the Workplan

The proper authority
(i.e. Maricopa
County, Arizona
DEQ, EPA, Federal
Land Manager) to
exempt the
proponent from
Class l area impacts
should be
confirmed. Also, a
better discussion as
to the technical
reason for
exemption should be
provided.

Comment is
addressed in
Addendum Section
9.0 Class I Impact
Analysis

11.0 Appendices N/A Minutes from the pre-
application meeting and
any other
correspondence between
the proponent and
Maricopa County were
not 'included in the
Workplace

Provide any and all
meeting notes and
correspondences to
ensure proper
understanding and
authority of
procedures proposed

Comment is
addressed in
Addendum Section
11.0 Appendices

Comments on Ambient Air Quality Impact Analysis Workplace
Mesquite Power, LLC



Responses to Comment on Ambient Air Quality Impact Analysis Workplan
Mesquite Power, LLC

EXECUTIVE SUMMARY

This Ambient Air Quality Impact Analysis Workplan contains the information

necessary, and details the analyses that will be performed to support the proposed
Mesquite Power, LLC, Mesquite Generating Station. The proposed project will consist of
four (4) General Electric UFA or Westinghouse 501 F combustion turbines (CTS) driving
electrical generators. These CTs will be operating in a combined cycle mode of
operation, routing their exhaust through heat recovery steam generators (HRS Gs).
Steam formed in the four HRS Gs will be routed through two steam turbines to generate
additional electricity. Duct firing will be used in the HRSG to generate additional heat, as
needed. The CTs are rated at approximately 170 megawatts (MW) each, and the two
steam turbines are rated at approximately 300 MW each. The facility will provide
approximately 1,000 MW of electricity to the grid for sale on the open market. The
location of the proposed project is in western Maricopa County, near Arlington, Arizona.

The proposed facility will be classified as a major stationary source and will be

subject to the PSD program, and will need to obtain a Title V operating permit. Under
the PSD rules, all PSD regulated pollutants emitted by the proposed facility must be
compared to the PSD significant emission levels in order to determine applicability to
PSD review. The potential to emit analysis demonstrates that emissions of nitrogen
oxides (NOX), carbon monoxide (CO), and particulate matter with a diameter of less than
or equal to ten microns (PM10) are emitted in significant quantities. The required PSD
analyses will be conducted for each of these regulated pollutants.

One of the PSD review requirements is an ambient air quality impact analysis
(AAQIA). The Maricopa County ESDAQD provided the meteorological data for the

AAQIA. The meteorological data was recorded at the Palo Verde Nuclear Generating
Station and covers the five-year period of 1994-1998. The terrain surrounding the
Project site ranges from simple to complex and the modeling procedures to handle this
range in terrain are explained in this Workplan. Based on the air dispersion modeling

performed for this workplace, CO impacts have been determined to be insignificant thus

further impact analysis will not be required. Further analysis for NO, and PM10 will be

required and will be provided inthe Prevention of Significant Deterioration And Title v Air
Permit Application For The Mesquite Generating Station.

Pre-construction monitoring is not being proposed for this project, because an

ADEQ monitor site located approximately 3 km from the site. This monitor records
values for Ozone, NOt, and PM10 and data is available from 1997 to the present.



Because a specific combustion turbine vendor (GE or Westinghouse) has not yet
been selected for this project, emissions from both types of CTs have been evaluated
throughout the analysis and will be presented as alternative operating scenarios. The
facility may be constructed using either of these CTs.
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4.1 Source Emissions Inventory

Is the Requirement
SufiicientlyAddressed?

(J one)
Refined Modeling Protocol Contents

(Headings and.Chapters should be labeled as follows:)

Yes no- N/A

1.1 SiteDescription

1.2 Project Description

1.3 Application Forms

2.1 Source Designation

2.2 Area Classifications

2.3 Baseline Dates

2.3.1 Major Source Baseline Date

2.3.2 Trigger Date

2.3.3 Minor Source Baseline Date

/ 2.4 Baseline Area

2.5 Increment Cdnsiumption and Expansion

3.1 Pre-Application Air Quality Monitoring

/ 3.2 Post-Construction Air Quality Monitoring

3.3 Meteorological Monitoring

3.4 Background Concentrations

\
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4.1.1 TheNAAQS Inventory

4. 1 .2 The Increment Inventory

4.1.3 Noncriteria Pollutants Inventory
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5.1 Regional Topography

5.1.1 Simple Terrain

5.1.2 Intermediate Terrain

/, 5.1.3 Complex Terrain

5.2 Regional Climatology

5.3 Regional Meteorology

5.3.1 Surface Meteorology

5.3.1 .1 Wind Speed and Wind-Directions

5.3.1.2 Stability Class

/ 5.3.1.3 Data Capture

5.3.1.4 Treatment of Calms

5;3.2 Upper Air Data

.6.l:ModelingSe1ectio1L-. :_'-._

6.1.1 Screen Modeling

/ 6.1.2 Refined Screen Modeling

/ 6.1.3 Refined Modeling

/ 6.2 Model Input Defaults/Options

/ 6.3 RuraVUrban Classification

/ 6.3.1 Land Use Classification

/ 6:3.2 Rural vs Urban

6.4 Receptor Network
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J 6.4.1 Coarse Receptors

6.4.2 Medium Receptors

6.4.3 Fine Receptors

6.4.4 Tight Receptors

6.4.5 Discrete Receptors

6.4.6 Class I Receptors

6.4.7 Nonattainment Area Boundary Receptors

6.5 Receptor Elevations

6.6 Source Characterization

6.6.1 Point Sources/_
6.6.2 Area Sources

6.6.3 Volume Sources

J 6.6.4 Line Sources

6.6.5 Mobile Sources

6.6.6 Open Pit/pitRetention

6.6.7 Dry Deposition

6.7 Source Locations and Parameters

6.8 Building Wake Downwash and GBP

/ 7. 1 . Preliminary Analysis

\

7.1.1 Preliminary Impact Determination

I

7.1.2 Sources Within Area oflmpact

7.1.3 Sources Oncxitted

7.1.4 Significant Impacts

7.2 _Full Impact Analysis

1.2.1 The »NA.AQS Analysis

ADEQ Air Quality Permit Application Refined Modeling Protocol Checklist - January 28,1998
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7.2.2 The Increment Analysis

/ 7.2.3 AAAQG Pollutant Analysis

8.1 Growth Analysis

8.2 Soils and Vegetation Analysis

8.3 Visibility Impairment Analysis

8.3.1 Level One Screening
Ly

8.3.2 LeveI Two Screening

8.3.3 Level Three Screening

8.4 Conclusions

9.1 Class I Increments

\
.9.2 Air Quality Related Values

1
9.2.1 Flora and Fauna

9.2.2 Water

9.2.3 Acid Deposition

/ 9.3 Visibility Impact Analysis

/ Milnutes 5-0111 pre-application meetings

Co yes of all Cr>rTe. nndence
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2.2 Area Classifications

Comment
There needs to be a better presentation of the location of the Nonatttainment, Class I,
"sensitive" Class II, and Baseline Areas.

Response
The Project will be located approximately 15 miles west of the Phoenix

nonattainment area for PM10 and 25 miles west of the Phoenix nonattainment area for
CO and NO, (as a precursor to OF) PSD pollutants. Receptors will be placed along the
closest boundary of the each nonattainment area to the site. The proposed receptor
locations are shown in Figure 1.

Air dispersion modeling will be performed to determine the Project's maximum
predicted impact at the closest boundaries of the Superstition Vlhldemess Area, Mazatzal
Wilderness Area, and the Pine Mountain Wilderness Area. These areas are presented
on Figure 2. As shown on Figure 3, receptors will be placed at the closest boundary
point of each park with respect to the Project.

A Class ll impact analysis will be performed to evaluate the potential for visibility
impairment, ground level impacts, and acid deposition. The following sensitive areas
were identified by the Federal Land Manager (FLM) and Maricopa County ESDAQD in a
meeting with a representative of Mesquite Power, LLC: Hummingbird Springs, Big Horn
Mountain, Eagletail Mountain, Signal Mountain, Woolsey Peak, and North Maricopa
Mountains W ilderness areas, as well as the Gila Bend and Gila River indian
Reservations. Figure 2 illustrates the locations of these sensitive areas with respect to
the Project location. As shown on Figure 4, receptors will be placed along the closest
boundary of each sensitive area with respect to the Project.

The above description for Nonattainment, Class I, and Class ll Sensitive Area
receptors is provided and applied in the modeling analysis shown in the Prevention of

Significant Deterioration And Title V Air Permit Application For The Mesquite Generating
Station Section 6.0 Air Quality Impact Analysis.

For a discussion and map of Baseline areas, please refer to response to
Comment 2.4 Baseline Areas.
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2.3 Baseline Dates

Comment
There is no discussion of the various PSD Baseline Dates in the Workplan.

Response
Rob Arpino of Maricopa County ESDAQD was contacted and he provided the

necessary Baseline Dates on March 22, 2000.

NOt and PM10 have been determined as the only pollutants needing further
analysis. This further analysis will require inclusion of outside sources within the area of
influence plus 50 km. These sources will include all new major stationary sources and
major modifications since the major source baseline dates (February 8, 1988 for NOt
and January 6, 1975 for PM10). and actual emission changes occurring at stationary
sources since the minor source baseline date (January 20,1993 for NOt and March 3,
1980 for PM10). In addition, the trigger dates for this area are August 7, 1977 for NOt
and February 8, 1988 for PM10.



2.4 Baseline Areas

Comment
There is no presentation of the Baseline Areas around the proposed source.

Response
Rob Arpino of Maricopa ESDAQD was contacted and he provided the necessary

Baseline Area information on March 22, 2000. He indicated that each county is a

Baseline Area in the state of Arizona. For a Baseline Area to be affected there must be

an annual impact of 1 pg/m3 or higher within the area from the proposed Project. The

Project's annual impacts at or above 1 pg/ma are all located within 5.5 km. With this
information, the only Baseline Area affected by the proposed source is the Maricopa
Baseline Area.



2.5 Increment Consumption and Expansion

Comment
There is no discussion about the ramifications of a significant impact in the PSD

and Nonattainment Area, the available PSD increments or the applicability of NSR and
the need for offsets.

I

Response

The analysis provided in the response to Comment 7.1 Preliminary Analysis,
shows that the facility maximum impacts for NO, and PM10 are above the significant
impact level. As a result, an increment consumption analysis will be preformed. For this
analysis, it is assumed that the full increment is available. The results of the increment
consumption analysis are provided in the Prevention of Significant Deterioration And
Title v Air Permit Application For The Mesquite Generating Station - Section 6.7.

As a result of the analysis provided in the response to Comment 7.1 Preliminary
Analysis, no significant impacts are expected in the Nonattainment areas and offsets will
not be needed. The closest Nonattainment Area boundary is located 24 km from the site
and the analysis showed no significant impacts beyond 14 km for any pollutant. A more
detailed modeling analysis of the Nonattainment areas is provided in the Prevention of
Significant Deterioration And Title v Air Permit Application For The Mesquite Generating

Station - Section 6.8.1 .



3.1 Pre-Application Air Quality Monitoring

Comment
See Comments for Section 3.4 (Comment Section 3.4

background ambient air quality concentrations provided)

There are no

Response
One PSD review requirement is the collection of pre-application ambient

monitoring data if existing monitoring data are not available. Mesquite Power, LLC
proposes using the Palo Verde Nuclear Generating Station Air Quality Monitor (AIRS
#04-013-9993) to fulfill the pre-construction monitoring requirement. The location,
distance from project, and the representative ambient monitoring concentrations from
the monitor are located in the response to Comment 3.4 Background Concentrations.



3.2 Post-Construction Air Quality Monitoring

Comment
There is no discussion provided on this subject.

Responses
Because the NAAQS will not be threatened and there are not uncertainties

regarding the databases used in the dispersion modeling, no post-construction

monitoring is currently proposed for Mesquite Generating Station at this time. In the
case that monitoring is required, Mesquite Power, LLC proposes to use the Palo Verde
Nuclear Generating Station Monitor data (AIRS #04-013-9993) to fulfill the requirement.
For the location of the monitor relative to the Project location, please refer to the
response on Comment 3.4 Background Concentrations.



3.4 Background Concentrations

Comment
There are no background ambient air quality concentrations provided.

Response
In accordance with EPA guidance, air quality data may be used to establish

background concentrations in the impact area resulting from existing sources that are
not considered nearby. Representative background concentration values have been
developed from existing ambient data collected in the area. Table 1 shows the
monitoring site used, its location relative to the Project, and the representative ambient
monitoring values proposed for the analysis. The Palo Verde Nuclear Generating
Station monitoring site (AIRS #04-013-9993) was used exclusively for NOT and PM10.

The above description for Background Concentrations is provided and applied in
the modeling analysis shown in the Prevention of Significant Deterioration And Title v Air
Permit Application For Tne Mesquite Generating Station Section 6.0 Air Quality Impact
Analysis.



Table 1
Representative Ambient Background Monitoring Values

Proposed for Air Quality Impact Analysis

Monitoring
Site

Location
Latitude/
Longitude
(degrees)

Distance
from
Project
(kM)

Direction
from
Project

Pollutant
Monitored

Averaging
Period

Representative
Background
Concentration
(ug/m3)

Palo Verdea
33.349/
112.832 3.0 N no; Annual 58°

Palo Verdea 33.349/
112.832

3.0 N PMw'

Annual 20°

24 hour 70°

"Palo Verde Nuclear Generating Station (AIRS #04-013-9993).

l'Represents the maximum 1 hour NOT monitored value. This is conservatively higher than the
annual average maximum.

° Represents the maximum annual mean.

"Represents the maximum high second hf value.

° NO2 data from May through October 1997 and April through mid-October 1998.

'pM10 data from November 1996 through June 1999.



4.1 Source Emissions Inventory

Comment
There is no presentation of preliminary/proposed source listing with associated

stack locations, parameters and emissions rates (grams/sec and tons/year). This is the
basis of a modeling protocol/analysis and needs to be presented.

Response
Attachment 1 of this document contains all of the source locations, parameters,

emission rates, and potential to emit calculations evaluated for the Mesquite Generating
Station. There are two operating scenarios presented in Attachment 1, Alternative
Operating Scenario 1 applies to General Electric Turbines and Alternative Operating
Scenario 2 applies to Westinghouse Turbines. The forms in Attachment 1 are also
provided in the Prevention of Significant Deterioration And Title V Air Permit Application
For The Mesquite Generating Station Standard Forms Section. All of the sources
included in the modeling analysis will be point sources.



4.2 The NAAQS Inventory

Comment
This inventory is only required if model results show significant impact levels

(SILS). No approach was discussed that would show how sources are to be identified,
emission rates determined and criteria for source elimination proposed.

Response
Modeling results show significant impact levels for NO, and PM10. Thus, a

NAAQS cumulative analysis has been performed and is presented in Section 6.6 of the
Prevention of Significant Deterioration And Title V Air Permit Application For The
Mesquite Generating Station. The inventory was developed from a list of nearby existing
NO, and/or PM10 sources and from nearby proposed sources in the permitting process.
These sources are listed in Table 6-8 of the Prevention of Significant Deterioration And
Title V Air Permit Application For The Mesquite Generating Station. We have been
notified by the Maricopa County ESDAQD that an additional source, the EI Paso Natural
Gas Compressor Station, needs to be added to the no, inventory. We have received
the additional source data from Maricopa County ESDAQD and will remodel the NAAQS
cumulative analysis with it added in. The revised modeling results will be forwarded to
Maricopa County ESDAQD when complete. We do not anticipate any threats to the
NAAQS with the addition of this source because it is relatively distant (approximately
11.5 km) from the proposed Project site.



4.3 The Increment Inventory

Comment
This inventory is only required if model results show significant impact levels

(SlLs). No approach was discussed that would show how sources are to be identified,
emission rates determined and criteria for source elimination proposed.

Response
Modeling results show significant impact levels for NOt and PM10- Thus, a PSD

increment analysis has been performed and is presented in Section 6.7 of  the
Prevention of Significant Deterioration And Title V Air Permit Application For The
Mesquite Generating Station. The inventory was developed from a list of nearby existing
NO, and/or PM10 sources and from nearby proposed sources in the permitting process.
These sources are listed in Table 6-8 of the Prevention of Significant Deterioration And
Title V Air Permit Application For The Mesquite Generating Station. We have been
notified by the Maricopa County ESDAQD that an additional source, the El Paso Natural
Gas Compressor Station, needs to be added to the NO, inventory. We have received
the additional source data from Maricopa County ESDAQD and will remodel the PSD
increment analysis with it added in. The revised modeling results will be forwarded to

Maricopa County ESDAQD when complete. W e do not ant icipate complete
consumption of the PSD increment with the addition of this source because it is relatively
distant (approximately 11.5 km) from the proposed Project site,

Subsequent Comment
On March 21, 2000, an additional comment (via e-mail) regarding increment

consumption from Interstate 1-10 traffic was received from Robert Arpino of Maricopa
County. The comment states, "Another issue has been brought to my attention,
regarding the inclusion of mobile sources. If the facility is significant, then emissions from
Interstate 1-10 traffic will need to be included in the PSD increment modeling."

Response
According to EPA guidance on these analyses, PSD increment is consumed by

increases in air quality impacts due to changes in mobile source activity since the minor

source baseline date. The minor source baseline date for this project area is January
20, 1993 for NOx (as stated in the response to Item 2.3 in this Addendum). Thus, if air
quality NOx impacts from Interstate 1-10 have increased since January 20, 1993, then

PSD increment has been consumed. Mobile source impacts are generally very small or

have been decreasing as a result of lower vehicle emission standards associated with
newer car models. Thus, increment consumption specifically by mobile sources is
typically not a required element of a PSD air quality impact analysis. In response to the

above referenced request, Mesquite Power, LLC proposes to assess the possibility of



PSD NOx increment consumption in the following manner. (Particulate emission from
typical mobile sources is very small. Thus, only possible NOx increment consumption
will be assessed.)

Although vehicle miles traveled (VMT) on Interstate 1-10 since 1993 has likely
increased, there has also been a decrease in NOx emission rates per VMT since 1993.
This is a result of a lowering of the new vehicle emission limits imposed on the auto
industry. When accounting for the combination of increased VMT and decreased
emission rates per VMT, it is likely that the total emission level from Interstate 1-10 has

actually decreased since 1993. An analysis of the emissions increase/decrease from
1993 to the most recent year will be prepared by Mesquite Power, LLC and submitted to
Maricopa County ESDAQD as a supplement to the Prevention of Significant
Deterioration And Title v Air Permit Application For The Mesquite Generating Station.

The approach of the analysis will be to obtain VMT data for Interstate 1-10 for
1993 and for the most recent year available. These data should be available through the
Arizona Department of Transportation. The percentage increase in VMT between 1993
and the most recent year on Interstate 1-10 in the vicinity of the proposed source location
will be calculated. The new vehicle NOx emission factor for 1993 will then be compared
to the emission factor for the most recent year and the percentage decrease calculated.
Then, the percentage increase in VMT and percentage decrease in emission factors will
be combined to determine an estimate of the percentage decrease (or increase) in NOx

emissions from Interstate 1-10. If there has been a decrease in NOx emissions, as is
expected, then PSD increment has not been consumed and emissions from the highway
need not be further assessed. If this process shows an increase in NOx emissions, then
Mesquite Power, LLC will discuss with Maricopa County ESDAQD alternative methods
of determining whether incremental increases in NOx impacts in the vicinity of Interstate
1-10 need to be specifically quantified. ah making this determination, consideration must
be given to whether these incremental highway impacts have the potential to threaten
over-consumption of the full PSD NOx increment value.



4.4 Nor criteria Inventory

Comment
Because The Arizona DEQ Air Toxics Rule compliance is being required, a

Noncriteria Inventory should be provided.

Response
The power generating units will be a source of hazardous air pollutant (HAP)

emissions. The estimated HAP emissions from the power generating units are shown in
Table 2. The air quality impact of these emissions have been modeled to determine
compliance with the Arizona DEQ Air Toxic Rule. The impact analysis is contained in
the Prevention of Significant Deterioration And Title V Air Permit Application For The
Mesquite Generating Station.



TaBI-e 2
Hazardous Air Pollutant Emissions from the Power Generating Units

Pollutant
CAS
Number

cATEII8° /Ap-42
Emission Factor

Fuel Burn Rate
(ams¢fm)°

Emission .§ate°
(In/h)

Acetaldehyde
Acrolein
Ammonia"
Arsenic
Barium
Benzene
Benz(a)anthracene
Benzo(a)pyrene
Beryllium
1 ,3-Butadiene
Cadmium
Chromium
Cobalt
Copper
Dibenz(a,h)anthracene
MEthylbenzene
Formaldehyde
Hexane
Manganese
Mercury
2-Methylchloranthrene
Naphthalene
Nickel
Propylene Oxide
Selenium
Toluene
Vanadium
Xylene (Total)

75-07-0
107-02-8
7664-41 -7
7440-38-2
7440-39-3
71-43-2
56-55-3
50-32-8
7440-41 -7
106-99-0
7440-43-9
7440-47-3
7440-48-4
7440-50-8
53-70-3
100-41 -4
50-00-0
110-54-3
7439-96-5
7439-97-6
56-49-5
91 -20-3
7440-02-0
75-56-9
7782-49-2
108-88-3
7440-62-2
1330-20-7

4.83E-02
1 .44E-02

2.00E-04
4.40E-03
2. 10E-03
3.61 E-06
4.63E-07
1 .20E-05
1 .24E-04
1 .10E-03
1 .40E-03
8.40E-05
8.50E-04
3.03E-06
9.74E-03
8.45E-02
2. 19E-01
3.80E-04
2.60E-04
5.07E-06
9.26E-04
2. 10E-03
4.48E-02
2.40E-05
5.91 E-02
2.30E-03
1 .93E-02

2.224
2.224

2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224
2.224

1 .07E-01
3.20E-02
3. 12E+01
4.45E-04
9.79E-03
4.67E-03
8.03E-06
1 .03E-06
2.67E-05
2.76E-04
2.45E-03
3.11 E-03
1 .87E-04
1 .89E-03
6.74E-06
2. 17E-02
1 .88E-01
4.87E-01
8.45E-04
5.78E-04
1 .13E-05
2.06E-03
4.67E-03
9.96E-02
5.34E-05
1 .31 E-01
5. 12E-03
4.29E-02

"California Air Toxics Emission Factor database (CATEF Version 1.2).

b Determined from annual average performance parameters for the General Electric combustion
turbine.

Fuel burn rate = (HHV turbine heat input (mmBtu/h) + HHV duct burner heat input (mmBtu/h))/AP-42
conversion factor for mmBtu to MMscf.
(1725.74 mmBtu/h + 542.7 mmBtulh) / 1020 mmBtu/MMscf = 2.224 MMscf/h.

° Assumes operation of 4 turbines.

"Emission rate is a worst-case value from the three GE 73 F 100% load cases.



5.1 Regional Topography

Comment
The comparison of the digital data terrain heights and other information with

USGS topographic quadrangles may create data conflicts due to differing NAD's.

Response
The terrain around the Project site is relatively flat other than the numerous

buttes that can rise well above the stack top elevation. Receptor terrain elevations have
been obtained from 30-meter Digital Elevation Model (DEM) terrain data based on

United States Geological Survey (USGS) 7.5-minute digital quadrangles. The receptor
elevations have been compared with the actual USGS 7.5-minute quadrangle maps to
ensure consistency.



5.3.1 Surface Meteorology

Comment
There is no technical discussion or information presented on the surface

meteorological data.

Response
Maricopa County ESDAQD provided surface Meteorological data for use in the

modeling analysis. At the kickoff meeting, Maricopa County ESDAQD requested that
the Palo Verde Nuclear Generating Station Meteorological dataset be used in the
modeling analysis. Upon receipt, the data was put through a QA/QC process. Errors in
the original dataset were found and a letter explaining the error and the data substitution
process was set to Elena Gorelik of Maricopa County ESDAQD. A copy of the letter is
located in Attachment 2.

Attachment 3 contains a wind rose has been provided to illustrate the wind
speeds and directions registered at the monitor from 1994-1998. The Frequency
Distribution of Stability Classes is also presented in Attachment 3. Calm hours in the
dataset will be processed using the regulatory default option in IndustriaI.Source
Complex Short-Term 3 (lSCST3 Version 99155).



6.2 Model Input DefaultslOptions

Comment:
Intermediate Terrain option is not listed as a model options (SICS).

Response:
The ISCST3 air dispersion model contains no selectable switch or option for

modeling intermediate terrain. Intermediate terrain is handled by the use of the simple

terrain and complex terrain options in the model. Through the selection of both the

simple and complex terrain options in lSCST3, the model internally evaluates receptors
located in intermediate terrain by calculating impacts with both the simple terrain
algorithm and the complex terrain algorithm. The model output result is given as the
higher of the two impacts. This procedure is in accordance with EPA's air dispersion
modeling guidelines (incorporated as Appendix W of 40 CFR 51).



6.3 RurallUrban Classification

Comment:
There is no technical justification for use of rural dispersion coefficient.

Response:
The EPA's land use method was used to determine whether rural or urban

dispersion coefficients should be used in the lSCST3 air dispersion model. In this
procedure, land circumscribed within a 3-km radius of the Project was classified as rural

or urban using the Auer land use classification method. The area is shown in Figure 5.
Table 3 presents the land-use classification types. Using the Auer method it was found
that the urban land-use classification types 11, 12, C1, RE, and RE account for
significantly less than 50 percent of the three-kilometer radius. Therefore, the rural

dispersion coefficients will be used for the air dispersion modeling analysis.



Table 3
Land-Use Classification Types

Type Description Class

11 Heavy Industrial Urban

12 Light/Moderate Industrial Urban

CI Commercial Urban

R1 Common Residential (Normal Easements) Rural

R2 Compact Residential (Single Family) Urban

RE Compact Residential (Multi-Family) Urban

R4 Estate Residential (Multi-Acre) Rural

A1 Metropolitan Natural Rural

A2 Agricultural Rural

AS Undeveloped (GrassesANeeds) Rural

A4 Undeveloped (Heavily Wooded) Rural

A5 Water Surfaces Rural



Ir41
9 * -la*. /""°"\

I;€3Q3§39;\
\ )`At -..-

/
. '/
~/- 1

'Lr

1

. ~*_,; . l lL\LIS
. . g . /

T

\

9
T̀'87/U 1; r~* -|

Lr

I

E
l l

4

11

l l

. / .

I
I

-s
c

94
B

l
»

-.J
r

AN
. 4

"°  "T ,
I I \ _

Map Source: USGS 7.5 minute Topographic Quadrangles (Arlington, Gillespie, Tonopah, and Wintersburg)

" W

a.'

\̀
..\¢ \¢ ,

. \1
87/".5___ *u

r l~

:: r '

. _f
ll
.r

::
'NQ.J'» 9 ,

*'**°.... ;. Ii/ - * .
\__/ ,308

8
t

s

\\

M877
4

._ | '» 41 . .. 4\ .. 1 ..
8% 7

£6455 --.<" :J

r
I
l
I
1

_T
~~I

I
I
1
I

I;"

I
I

I; ../

. | L/I9-54: \
. 'LI/I

,*"\'- 4 - 81

/ A
,f

R x ...,¢* I

If

Ii.
I
I
I

I.
I#
i i

`>
`

5.
\
*

we" 4

4
A

4 *

\ :"?6 2-a
4
4
A

*

|-
H .

4
\

4
;\ |

I

I

. I
/ |

1.

1_

i

so
. -'4.-

/ / " u

4 t
r.
|

'
I I

1

l
t
I
I
=1.
n:
4
I
ll

2 I \\
\
m

g o
r .1I 1: »

.  : 4
* \\

I ' \.4 _ \, - , . . n
4 *==.  * \\
¢ . ¢( | a "

Q 4
. >

:If 4 \ \
1 " ~ ; . , _ . . _

-Jg"la
J.q,111 J .

l l
I I
, . I
l l
n
l l

\
x i

al
I,

4
\

I
I \" I 's

I

I

I

: |

i i

II
U

_ 8 441 I
u

I » ,:t.
: / H:

H f

1'\ F / ¢ " .

a ¢ 41 5A. ,~1 \  .
. / 5 \ |\ . .

~»-:.-41 7 . $.bG!8l ion

,' I
J / 1

I| 4
r I

I

*'r" - J,_._

' _ _ I---- ...___

a ~--1
i I

I
.'=I

\»-~"°l
l

i

\|
!

I

I i

I

,T
u

Kilometers

0' 0.5 1.0 1 .5

Auer Land-use Map
3 Kilometer Radius

Figure 5

Land»use.srf



6.4 Receptor Network

Comment:
Maricopa County Regulation Rule 240, Section 303 requires a 50-km grid. There

is a 10-km grid with additional discrete receptors proposed in the Workplan.

Response:
We have already been notified by Maricopa County ESDAQD that a 50-km grid

will be required for the analysis. Thus, the grid has been extended appropriately to meet
this requirement. Now, the nested rectangular grid network consists of 100 meter
spacing out to 1 km, 500 m spacing from 1 to 5 km, 1,000 m spacing from 5 to 10 km,
2,000 m spacing from 10 to 20 km, 5,000 m spacing from 20 to 40 km, and 10 km
spacing from 40 to 50 km. Receptor spacing at 50-m intervals is used along the
fencelike. These receptors are presented in Attachment 4. Numerous discrete
receptors were also placed at the closest boundaries of the Phoenix nonattainment
areas, Hummingbird Springs, Bighorn Mountain, Eagletail Mountains, Signal Mountain,
Woolsey Peak, North Maricopa Mountains Class ll Wilderness areas, Gila Bend and Gila
River Indian Reservations, as well as on the peaks of significant (i.e., complex) terrain
features. Attachment 5 presents a listing of these discrete receptors used in the air
dispersion modeling analyses. Figures 2 illustrates the locations of these Class l and
Class ll sensitive areas while Figure 6 shows the receptors placed at them.

The air quality impact analysis presented in the air permit application is based on
the 10-km grid. An analysis has recently been completed for the additional receptors
associated with the 50-km extended grid. The results of this analysis show that the
maximum air quality impacts were within the original 10-km grid. Extending the grid
does not result in higher air quality impacts. The analysis with the 50-km extended grid
will be provided to Maricopa County ESDAQD as a supplement to the Prevention of
Significant Deterioration And Title v Air Permit Application For The Mesquite Generating
Station.
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6.5 Receptor Elevations

Comment:
There is no presentation of proposed receptor elevations/heights. Also, the

documentation of the "box" method of terrain height determination of digital terrain data
has not been discussed in detail or provided for review.

Response:
The list in Attachment 4 of all nested receptors used in the air dispersion

modeling analysis includes each receptor's elevation. Locations and elevations of extra
discrete receptors were previously presented in the response to Comment 6.4 Receptor

Network.
The graphical user interface (GUI) used with the ISCST3 air dispersion model

contains options for the selection of a receptor's elevation from a digital elevation model
(DEM). At any given receptor location, there are four DEM elevation points that
surround the receptor. The method chosen in the GUI for determining terrain elevations
is labeled 'highest.' Thus, the highest of those 4 DEM elevation points will be given to
the receptor. Figure 7 illustrates an example of this process. In addition, the receptor
elevations have been compared with the actual USGS 7.5-minute quadrangle maps to
ensure consistency.



6.6 Source Characterization

Comment:
See Comment associated with Checklist Section 4.1. (Comment 4.1 Source

Emission Inventory: There is no presentation of preliminary/proposed source listing with
associated stack locations, parameters and emission rates (grams/sec and tons/year).
This is the basis of a modeling protocol/analysis and needs to be presented.)

Response:
See response to Comment 4.1 Source Emission Inventory.



6.7 Source Location and Parameters

Comment:
See Comment associated with Checklist Section 4.1. (Comment 4.1 Source

Emission Inventory: There is no presentation of preliminary/proposed source listing with
associated stack locations, parameters and emission rates (grams/sec and tons/year).
This is the basis of a modeling protocol/analysis and needs to be presented.)

Response:
See response to Comment 4.1 Source Emission Inventory.



6.8 Building Wake Downwash and GEP

Comment:
The GEP and Building Downwash Analysis should take into account any

structure on-site or off-site that may influence plume dispersion.

Response: .
The Project's proposed buildings and structures have been analyzed to

determine their potential to influence the dispersion of stack emissions. EPA'sGuideline
for Determination of Good Engineering Practice Stack Height guidance document have
been followed in this evaluation. Structure dimensions and relative locations were
entered into EPA's Building Profile Input Program (BPIP) to produce an ISCST3 input file
with the proper Huber-Snyder or Schulman-Scire direction specific building downwash
parameters. Figure 8 provides a site plan of the Project indicates locations and
dimension of buildings and structures on-site. Figure 9 illustrates those building and
structure included in the BPlP analysis. Table 4 lists the structures included in the BPlP
analysis. A discussion of building downwash and GEP is included in the Prevention of
Significant Deterioration And Title v Air Permit Application For The Mesquite Generating
Station Section 6.3.3.
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26

27

Buildings and Stuctures Included in the BPlP Analysis*

*See Table 4 for building/structure identification and dimensions.
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Table 4
Structures Included in the BPIP Analysis

Structure ID
Number Structure Designation'

Structure Base
Elevation (ft)

Structure
Height (ft)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

HRSG 1

Combustion Turbine 1

Air Inlet 1

Electrical Control Center 1

HRSG 2

Combustion Turbine 2

Air Inlet 2

Firewater Storage Tank

Demineralized Water Tank

Cooling Tower 1

Cooling Tower 2

HRSG 3

Combustion Turbine 3

Air Inlet 3

HRSG 4

Combustion Turbine 4

Air Inlet 4

Electrical Control Center 2

Electrical Control Center 3

Electrical Control Center 4

Firewater Pump Housing

Demineralized H20 Treatment

Waste Chemical Storage

Circulation Water Treatment

Control/Administration Area

Steam Turbine Area 1

Steam Turbine Area 2

Switchyard Control Building

SCR Ammonia Storage 1

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

890

90

45

45

10

90

45

45

60

40

35

35

90

45

45

90

45

45

10

10

10

20

20

20

35

60

60

60

20

25



Table 4 (Continued)
Structures Included in the BPIP Analysis

Structure ID
Number Structure Designation'

Structure Base
Elevation (ft)

Structure
Height (ft)

30

31

32

33

SCR Ammonia Storage 2

Raw Water Storage Tank

Tank 1

Tank 2

890

890

890

890

25

60

20

20

*Proposed structures to be located at the Project. Refer to Figure 9 for locations.



7.1 Preliminary Analysis

Comment:
Preliminary modeling, traditionally referred to as screening level modeling, has

not been presented in the protocol. An alternative approach referred to as "enveloping"
has been proposed by Black 8< Veatch. The "enveloping" approach has not been
adequately described by Black & Veatch and needs to be better explained to warrant
approval.

Response:
Due to the significant increase in computing power (i.e., speed and file size

handling), it is often more effective to jump directly to a refined level of modeling.
Refined air dispersion modeling was performed for the Project to determine the
maximum air quality impacts and significant impact area.

Enveloping is a process that considers all of the operating scenarios (i.e., high,
ambient, or low temperature operation, steam injection on/off, inlet fogging on/off, etc.)
for a particular operating load (i.e., 100%, 50%, etc.) and chooses the worst-case
operating scenario per load (i.e., lowest exit velocity, lowest exit temperature, and
highest emission rates per pollutant). This process results in worst-case plume
dispersion conditions and highest model predicted concentrations. Table 5 presents the

refined air dispersion modeling results for each of the pollutants evaluated (NOx, CO,
and PM10). These maximum impacts were evaluated over the entire receptor network
previously described including the added discrete receptors on the peaks of complex
terrain.

The results indicate maximum impacts in excess of the Significant Impact Levels
(SILs) for NO, and PM10 (annual and 24-hour averaging periods). Thus, a PSD and
NAAQS cumulative analysis is included in the Prevention of Significant Deterioration
And Title v Air Permit Application For The Mesquite Generating Station. Table 5 also
indicates a maximum PM10 24-hour impact above the De Minims monitoring

requirements. Mesquite Power, LLC proposes to use the existing Palo Verde air monitor
to serve as a representative background value for the Project (see response to
Comment 3.1 Pre-Application Air Quality MOnitoring).

Table 6 presents the maximum extent of the significant impacts (i.e., the
significant impact area) for the Project. As seen in the table, the maximum distance for
any pollutant is 14.03 km. Projects located within this distance include Palo Verde

Nuclear Generating Station, Duke's Arlington Valley Energy Project, Pinnacle West's
Capitol Corporation Project, and the El Paso Natural Gas Compressor Station. A

complete discussion as well as modeling results and comparisons to PSD Class ll SILs,
NAAQS, and increment can be found in the Prevention of Significant Deterioration And

Title VAir Permit Application For The Mesquite Generating Station.



_'Q
5_9

C

(D
(D

g>
UPo
U) DJ
Q.

o2 :
4-v

4 - -
4-1

c
m u

8
§ §
88
83
QBE*__a)QD
.We

3<e<f>-g_D.
. Q

382
3 ;
m m

5
4.§.5
"'82

E
o

o m

w"é
8.9ow
O

' oD o
O.Eg o

x

9 .

8°  3
° ' .<L>"

<n-- 3aE§ .JuJ o
I

o
I

m
ea

>-

o"' __

c a> U)
1

m

&-°  E
(/)._0> <r1- I

1-0l\LO |
o
1 -

t E o'G)

"u"'a>
a> .*.:>~3 mea

>-
o
z

oZ.
mo>-

w¢>
>-

.E 8§
CD °'8:98

c
= 8w 641' *L-5-LME

D 3 ._
4 o (D v -

oo
QN

o
o
I-O I-D

G)cm3o.cU)C
8
3

E
c
.Q
4-1moo_I
E
|-
3

.c
z

com(D
o>co
o f

QGocooCD(D¢*)

et®co|\
mcocm

et
mcol\
v -

mgoof

co.mcoI*
1 -®co<*>

-4-1
m
NLIJ

LT
1-1-
| \
N
co

<8coofonmNm

LD
1"1'-f~r~N(*)

ID
F '
v -
| \
l \
N
gr)

I-D
1-
|\
r~
N
co

%%
>e1=¢"\ 41:0-cn

E
tag

m
etN

cm
<°mr~q-

N
F
i i
m

m
LQso

o
'Q
o>
N

.Q
r .o
9
Lu
-m
m
c
a>
cm

E
C
.9
moo_|
E
|-
3

8
o
z

et
m
co
I*
1 -

m
coc*>

q
ooCDocmcom

<9C)cor~F-m(Om

<*2O)co1*1-Q)(Dno

sqo>cor\
1 -U)cocm

-A-I
w
m

UJ

I-O1-
1 -

| \
N
m

<4wcoNco(\|cm

Lr>
v'1°-r\|~N¢")

I-O
1-
-
1\
N
N
of

sq
v -

| \
I\
N
C*)

E
9 E 1

' u

~8°=5-
cu

§"<13 |\
cf>.
N

CO
*Q
m
|\
W

N
f9'cf:

I-D
G?of

co
N.Nof:

owc
91:8
GJ.Q
>&'
<D.

To
:J
c
c
<

\_
5o :so

E3Cc
<

L..
: s
o

<rN

4-v
C
(U4-1
2
o
D.

6 o
O

9
E
D.

C
m
.92°:
Q
E '
U)
\l`
Q

.Q*al

8
3
M
D.

o

<9

m
. c-o-»

.5
'U
c
GJD.
Q.
<
9
8

Io-

2

8G)a
ua
.Eor
g .

8%
=?5
38".83

is
1049
,,c>
.Et
8,g
Q Uvo8-m
-3

332a
3DJ-L
J C
8.9
>.<U
>_.Q
-9 QWQ
"5<
Mr:
QB.E
_._q_

"5<
m>

a>
10

_gm
°5<r
EQ

g'5°:LL~»...<bQ

g..

m

:in"-"
*la

L
o

Q)

L -

-2w
o(5Q.
.§
4-4

mOEEC
.9w
'Oa>
.Q'UGJ

4Q.

4-4
N

. c
-» -I

3
-0-1
o
GJ
o

a>
. c
# J
4-1
m

. c

G.)
>
a s

. C

-A-4
o
c

2
m
.Q
'u
c

TJ
>
G)
8  .
E E

,,,a
a m

8 :
an-.9
°z~
9 8
'°§
" 8
.83
éZ.z»
an- . 3
E-o
£8
§2
.§-E -aUmc

33.
° o

4-vm.c

TJ
o

.cr:
3
GJo
.SE
E.
E
oo
G)
c
E
L -
GJ
G)
'o
o
m
GJ
8
3
o(D
>.D
| .
m
a>
C

acmD.

-3
'UCm
'CSQ)
9D.
0)
.C
4 4
4 -
o
.Q
m
8~
m
c
N
o
m
Q.
.E
3
-m
3
U'_\.
(04-1c
.Q.Q
E(U

'Jr

m

.82

. 2

" a
28
4882
b E
9 2

8

GJ\..
34-»
-3
U
C
m
4-1c
9
3
o
w
m
a>mm
m
8
'c
Q
3
U'
Q
.Q
m
C
o8:1
C
o
E
_;
m
c

.92

.Q
E
m
c

.Q
o3
r.mc
oo
2
D .

.9
cu
.E

2
a>
' u
m

+ 4

.E
J!!
w
mN |
OU)
T60
G)g
= z
.595cu'-

88

l-E
° 8

m
.c
G)
.c
3

q -
O

L.

I

i

i

I

i



II
I

Table 6
Significant Impact Areas

Pollutant
Averaging
Period

PSD Significant Impact
Level (pg/m3)

iDistance of Significant
Impacter (km)

i

NOt

PM10

PM10

Annual

Annual

24 Hour

1.0

1.0

5.0

1.46

5.41

14.03

° The significant impact area for each pollutant and averaging period is
defined by the distance shown and is the largest distance of the two
turbine vendors' machines (General Electric and Westinghouse).



7.2 Full Impact Analysis

Comment:
There is no discussion or proposed approach to show compliance with the

proposed Arizona DEQ Air Toxics Rule.

Response:
A hazardous air pollutants (HAPs) analysis has been performed for the Project in

accordance with current draft Maricopa County ESDAQD guidance documents (Air
Toxics/Hazardous Air Pollutant Permitting Procedure December 14, 1999, and Arizona
Ambient Air Quality Guidelines (AAAQGs) 1999 Update). AAAQGs are residential
screening values that are protective of human health by considering the risk from
inhalation of contaminants in ambient air. Emissions of HAPs, including ammonia slip
associated with the use of Selective Catalytic Reduction (SCR), from the Project has
been estimated using the California Air Toxics Emission Factor (CATEF) program and
AP-42, Volume I, Fifth Edition. A modeling analysis has been performed using worst
case annual average performance parameters for the General Electric combustion
turbine. These parameters are assumed to represent emissions from the Project. The
modeling analysis uses the lSCST3 air dispersion model to model a nominal 1 g/s
emission rate with the fence line receptors and the 50 km nested receptor network. The
emission factors and input assumptions for the Air Toxics/HAPs analysis are found back
in Table 2. This discussion as well as modeling results and comparisons to the AAAQGs
can be found in the Prevention of Significant Deterioration And Title v Air Permit
Application For The Mesquite Generating StationSection 6.8.6.



9.0 Class I Impact Analysis

Comment:
There appears to be an exemption from Class I Impact issues proposed in the

Workplace.

Response:
As mentioned in Section 2.2 of the Workplan, neither visibility nor regional haze

analyses were required for the Superstition, Mazatzal, and Pine Mountain Class I
Wilderness Areas at the word of Mr. Peter Lahr of the U.S. Forest Service, representing
the Federal Land Manager(s) of these areas. These Class I areas are located
approximately 127 km, 132 km, and 135 km respectively from the Project. As
justification for the exemption, in addition to the significant distances, the Project will
employ the use of clean fuel technology (natural gas) with state-of-the-art pollution
control equipment. The relative locations of the Class I areas to the Project also provide
for the exemption from these analyses. The large Phoenix metropolitan area, including
both NOx and PM10 nonattainment areas, lies between the Project location and the
Class I areas. Thus, the transport of a plume from the Project across such an area will
not likely adversely affect these Class l areas. Mesquite Power, LLC has, however,
placed receptors at the closest boundaries's tO the Project and modeled maximum
ground-level impacts at each of these areas. These ground-level impacts have been
compared with the Class l SlLs. The Class l SlLs are calculated as 4 percent of the
PSD Class I increments, as recommended by the National Park Service. This discussion
as well as modeling results and comparisons to the Class I SlLs can be found in the
Prevention of Signii7cant Deterioration And Title v Air Permit Application For The
Mesquite Generating StationSection 6.8.5.



11.0 Appendices

Comment:
Minutes from the pre-application meeting and any other correspondence

between the proponent and Maricopa County ESDAQD were not included in the
Workplan.

Response:
Official minutes for the kickoff meeting with Maricopa County ESDAQD were not

recorded by any of the involved parties. A single letter of correspondence to Maricopa
County ESDAQD pertaining to the errors found and corrected in the meteorological data
set obtained from the county is contained in Attachment 2.

End of Comments and Responses.



Additional Information



Modeled impact on PM10 and Ozone Nonattainment Areas

The Project will be located approximately 15 miles west of the Phoenix
nonattainment area for PM10 and 25 miles west of the Phoenix nonattainment area for
CO and NO, (as a precursor to OF) PSD pollutants. Maricopa County Rule 240 Section
308.1(e) presumes that any major source of VOCs and NO, located within 50 km
(31 miles) of an ozone nonattainment area contributes to ozone violations unless it can
be demonstrated that topographical, meteorological, or other physical factors in the
vicinity of the new major source are such that emissions are not expected to contribute
to violations of the ozone standards in the adjacent nonattainment areas.

Figure 10 shows a seasonal, daytime wind rose for the Project, the boundary for

the ozone nonattainment area, as well as the surrounding terrain and topography. The
wind rose represents the hottest months (May through October) and the daylight hours
(8 am to 8 pm). These bounds are used to represent the summer ozone period. The
prevailing wind is from the southwest (with smaller components from the south).
Considering these winds, emissions from the Project would be transported to the
northeast along the river valley towards the White Tank Mountains. This keeps the
emissions from making further eastward progression towards the ozone nonattainment
area. Thus it is not likely, based on meteorological and topographical considerations,
that emissions from the Project would be transported through the Buckeye Valley into

the ozone nonattainment area of the Phoenix air basin.
As further consideration of the transport of emissions from the Project into both

the ozone and PM10 nonattainment areas, each area has been evaluated with a
modeling analysis. These areas have been modeled with the lSCST3 air dispersion
model to demonstrate there will be no significant impacts of PMw into the PM10
nonattainment area and NOt into the ozone nonattainment area (Because NO, is a
precursor to ozone formation, predicting an insignificant impact of NO, can be used as a
surrogate for determining, an insignificant impact on the ozone nonattainment area).

Receptors were placed along the boundaries of the nonattainment areas and
modeled against PSD Class ll signif icant impact levels. Figure 11 illustrates the
receptors with respect to the proposed Project location. Modeling results show that the
Project will not have a significant impact of NO, or PM10 on the nonattainment areas. In

fact, the maximum significant impact area for the Project is only 14.03 km while the

distance to the nearest nonattainment boundary is 24 km. This discussion as well as
modeling results and comparisons to the PSD Class ll SILs can be found in the
Prevention of Significant Deterioration And Title V Air Permit Application For The

Mesquite Generating Station Section 6.8. 1 .
In consideration of the above arguments and at the suggestion of Maricopa

County ESDAQD, in a conference call on March 15, 2000, Mesquite Power, LLC is
requesting a waiver from conducting an ozone impact analysis. Ozone is a regional
issue insomuch as it is not entirely adequate to model a single source for its ozone



contribution. It is understood, however, that regional ozone transport may still be of
certain concern. For this reason, Mesquite Power, LLC has included NO, and VOC
emission rates in these responses to comments on the Workplan and in the Prevention
of Significant Deterioration And Title v Air Permit Application For The Mesquite
Generating Station document. These data can be used for use in the Maricopa
Association of Governments (MAG) analysis for regional ozone.

In accordance with PSD review guidelines, if a proposed source has potential
VOC emissions in excess of 100 try, ozone monitoring may be required if representative
data do not exist. The potential VOC emissions for the Mesquite Generating Station are
greater than 100 try. Mesquite Power, LLC proposes to use the Palo Verde Nuclear
Generating Station's air quality monitor (AIRS #04-013-9993) to address the possible
need of ozone monitoring. This monitor, operated by the Arizona Department of
Environmental Quality, is given periodic precision and accuracy checks consistent with
NSR/PSD guidelines (as detailed in correspondence from Peter Hyde in Attachment 6).
Background monitored ozone concentrations are given in Table 7. The specifics of this
monitor are addressed in the response to Comment 3.4 Background Concentrations.
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Table 7
Representative Ambient Background Monitoring Data

Monitoring Site

Location
Latitude/
Longitude
(degrees)

Distance
from
Project
(kM)

Direction
from
Project

Year And
Pollutant
Monitored

Averaging
Period

Palo Verde'
33.349/
112.832

3.0 N 1997°  03 1 hoLII'e 0.099

Palo Verdea
33.349/
112.832

3.0 N 1997° 03 Monthly' 0.048

Palo Verdea
33.349/
112.832 3.0 N 1998° 03 1 hOLIfle 0.099

Palo Verdea
33.349/
112.832 3.0 N 1998° 03 Monthly' 0.046

Palo Verdea
33.349/
112.832 3.0 N 1999" 03 1 house 0.090

Palo Verde"
33.3491
112.832 3.0 N 1999° 03 MQI1thlyf 0.054

"Palo Verde Nuclear Generating Station (AIRS #04-013-9993).
° 1997 data consists of 8 months of data (April - November).
° 1998 data consists of 6 months of data (April - Semptember).
° 1999 data consists of 7 months of data (April - October).
° Maximum 1 hour value for the given year.
'Maximum monthly average for the given year.

Representative
Background
Concentration
(ppm)



5.2 Regional Climatology

Temperatures range from very hot in summer to mild in winter. Many winter
days reach over 70 degrees and typical high temperatures in the middle of the winter are
in the 60s. The normal high temperature is over 90 degrees from early May through
early October, and over 100 degrees from early June through early September, Many
days each summer will exceed 110 degrees in the afternoon and remain above 85
degrees all night. In addition, the climate is very dry, Annual precipitation is only about
7 inches, and afternoon humidities range from about 30 percent in winter to only about
10 percent in June.
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&
PTE Spreadsheet



8
m

i i

3
a
w(9

8o
QD

•
\

•

» -E'
4Qu
oh!
03Zen

l» » ~

QE.
3

<
z

<
z

<
z

<
z

<
z

<
z

<
z

<
z

<
z

__ET
g s
m <

z
<
z

<
z

<
z

<
z

<
2

<
z

<
z

<
z

m

=
o

~l-4

u

§
cm
m
o

4

.l-I
'g
¢:
o

r-IU
Q.,to:

m m
3 8
cm >¥
2
ET

s
3
L:
in

ni» -
382
»-

v -
N
N
P

1-
N
r~v-

1 '
N
l~
P

P
N
l~
W

1-
N
NQ'

1-
N
1~1-

1'
N
r~v-

P
N
r~P

1-
N
l~v-

98
3

P
<r
ea 8 E 8 8 8

1 '
<r
co

38'§Q§
42 oco

oco
o
on

oco
o

~ao
o
to

oto
o
m

o
to

as 8
9833
8 3 l~

P
r~
1 -

l~1-
o
v~1-

| \
1 -

1~1-
o
r~1-

r~1-
r~
q-

u .

g@
m
,.»8t o
-Q.
° z° éo

'5
89zE t

QBs r

Q
J

8
Gs
4
ws

o
-D
's
,zJ
i n

9
2
2a~4
i n

q
2
s -

3

9_v
3-

=:
$8

*Tc
2:
Sfn

=:S.'S
5

°$
e
<5
Sn

'38
g -
- _
¢
vb
4
N

0 * .

3
.s4\~ §N

i n

Q-

3
s
N
i s

Vt
s
8.YO

o-
.-o4
F-'fn

6°
2

a FT

3 N
v '

N
W

N
1 '

N
1 -

N
1 '

N1° N
1 '

N1-
NQ-

<|-<D

35
•
_

u

1

|
I

L

»

Eg<3u1
<.§8*
"of

B.

IL
mz
o|-

'Z
N
an

et
m
co

Q
son1'

et
cm

etvea
q
N
OF

sq
m
no

Q
co
al et

m

'go **!
N
N

t o
1 -
N

'Z
om

' p
N

et
co1'

n.NN
o
1"
N

<4
o
cm

1'-
N

'5228
98¢
Qwlé
4:

01-

33
839is'
83
==2

x
O
z

o
o

o

E
&
2 .

D.
N
o
(D

8>
x
O
z

o
o

2
E
&
E
a

N
o
cm

u
'ii
$4
ea
u
as

1-1
pa

8
r-
3
o
B.
z
Q
en
Q
E
l.u

1-4
W
H

8
0
Lo

8
-44 u,g
3 8
z- *'u.1
¢ 83
o

.°r4 u
u u
W s

8  Q
e '0
o  a
U.W

1-
r :c
:1

1 '
=
c
:a

1 '
s :
c
3

1 '

9:2
c
3

v '
r :
c

N
r :
c

N
.°:

N
r.:c:s

N
r :
c
:a

no
l.u
m
z
D
z Q- 1 - 1- Q' 1 - N N N N

I

I

N
z
N
ouIu.

Na g
u .

o

olé
88

I . 334e2§,__2

. 3*-» ill

w>

gt' kg gt :

e 4
~a§" = a

8 , 8
- 8 Si 'eI s ill

*;§;§. 351
-PU!
T00
€°p
m m
-PC
F-W

¢/7

U) I3
.,. .o

4-4-> mofo r-
s.

m mEQ.

,421
<3'2§

" 2
8585
9 E

...,g Ag
E-.= 'a94952885.?»§;;;.

° ?
an

I

w
m
u
n:D
o
lb

Q
w
_Q O

s
m

8
s
5
"3

E
E
z
8
8

=s
§08f'6° ..

'I
l

c
8
3Z
g
3
3

3

Qs

%§833$.§¥

§§§* s
8 gel §4° §

§§§§1§3§§
§31€3l.§iia§t

¢ `en

\..
F W

;G
m
B

";
.8

GE
-8
2%3
4

N
vo84

EE
w e

i io
3

93 8e 582 8383 Q
8 8  ; i E g 2 § £ ' i §

82 égiiif-5 E
° gt lg
8 8 8  §" s 8 8 -

9 -S* 8gm i  5 g
5 8 ° §i 2

98 ̀ é§=:-

m

35,
Q N
<u.1 s .

°80E§$m§€
m EE a ' -

.cc,,,a
-).5W.=

§
8

.Ag
'Eta m
5.9
.re
D o:La
we
2

L93 -us
if IQ
-4 839

48 :i t

§"=§i§l§-,':l :g
82 535§ lg

3§ E S"" °
8

sTd
a.

8
s

E
3s
89
8

oJ
4.

s

g
D.

2
"5c'c•o
2
z
Q
v-<
8J
4
LU
E
<

. z
>-
. z
<
o.
E
6

cu?
§-,
88

8



w
m

ii'
IU
E
<
m
<
D.
m
<9
m
<

¢
_

|-
z
U
|

•

.-=;
ZenQu:
9.0Z!!
OFZen

1-4
95
3 <

z
<
z

<
z

<
z

<
z

<
z

<
z

<
z

<
z

<'3-
zi'-L
m
_ |

<
z

<
z

<
z

<
z

<
z

<
z

4;
z

<
z

<
z

U)
g

. o
v-I~r-4
c u  u

848
c  ¢=

4  o
§ o

cm an
u.l be
o cu
m s-
8 ..ea

cm 8
3
,5(D

<
'E
o

xIU

m e
p

1'
Nr~1-

Q'
N
r~
1*

1 -
N
N
q-»

1 '
N
l~
1 '

1 -
N
r ~
1 '

1-
N
1~1-

1-
N
v~P

1-
N
r~9'

1'-
N
r~
1 '

_icy
$~ v -

9 '
o

1-
fr
(D 8- E

1-

up

1 -

v
o

1 -
f r
CD

1'
Vco

1 '

xi
co

i s
co
1-°

toP
o
1 -

o
P

co1-
9
F

Q
1-

co
1 -

an1 -

I-l_l_l6
z9833
UJD
I<'J2 oco

o
m

oco
o
m

o
no

o
t o

o
an

o
m

o
m

9-m9

334Em8'=I(@ o
Y*
1-1

Q '
v~P / ~1 -

o
N
1-

| -9 1 "
l~
1 -

o
r ~
1 -

v~1 - v~
1 '

=8Z a .
9 2m
88
0 9
2 2

. E - .me
ofz..

":
89

v

8
85

on
. i
9
a
. 9

° :=

3
8

u

8
g;

°?.A
Ce4o~. |

'2.'8°
84

~.NQeao
q ~

11
N
o
on
o
Q-_9 .
n

9 8
wt

§
g

5,
' 6

§ 8?
.=1 §yo

o-
3
4
: x

a
3N

\ a
3

.3
s4N

m

8N. N
1 -

N1- N
1 -

NQ-
N
v -

N
1 '

N1- N
1 -

N
1 -

<
'ZD
| -
3| -
..I
-I
o

E<

u

g§Qm
458:133

g m

vS r

w88°
| -

et
weo

q
N
ca

Q
as
ea

sq
co
N
1'-

e t
no

et
vco

'flNm
Qmto

'Q
N
1 -

1E 8 et
w
1 '

~.
NN

ea
Q-
N

we
om

1 -
N

et
o
1 -

n.NN

g o

1 '
N

q
ocm

$3z

38.43-enwe-»
05"

02
o

w
E :
o z

wa
s : ~
up . :W J
==a

o
o
>

x
o
z

o
o

2
2
&
2D.

N
o
w

8>
x
o
z

o
o

2?-
E
&
2a

P

I '
3
o
o.
z
Q
m
£9
2
m

U
'rt
$4
u
o
U

pl
no

,..1
nu
H
m
a
o

LD

0
s:

-14 H. n
H  w

3 E
s  m

8°°3
. , . |  U Z
u  U
r o  s

88
o m

N
. =
c
D

ea
r :
c
D

m

.-.=
c
: J

e a

9:5
c

m
=
c
:=

co
r :
c
D

=
c
: J

Q
x :
c

r :

: J

n:
l.u
m
E
:w
z N m on m cf: if: <r <-

' =
5 ._.-5 m c :

22-
é
1 -

n : N
8
N

D.

" 8

O f

86
D .

u 2 4 4 : " E

=. 3 8§
§=§ -go 9% s

88% a8.8
52= ' s
8° 8 . 8
o gg-is 2,88

46;

O:  O
E o *
'o : w

on w

s c

Iii -£3
3, 4

1§2%38
m

m

'is so
88%

§;§.§'§

328888183
Q E

15
. p  c
r -  G )

u
m

o
-4828
O-QE" .

>-r-
4-*
c o o
C°|-
s . s .
o

m

co
c

.Q
m
E
§
s

3
| -  c

°|-
4- 4->
o cu

9
. o

»'3
ea 8 2
: Q .  5

.z

8
. - as o

vo
m
o
¢

o
go

z_q

vo
Se
s
Ill

889E=§
is € .e : n J§83=3lli§{§2

3¥88§§§E 3
U 98.

°s=
m

E _Q ; » ;§_S 88
a
'E'
. E

: r
o
<44

8;
Q
<.
s
cm

by(
co 0

go; gt, 5
eX=*§ l a
§ !§

58%, »2§l§
;=;§2;; s
§3§iE § l§§l

¥
sq

.:'|
h e

o
. J
. J__.

8
R
22
' S
Uas
m
2

z
Q
| -
<

8.J
-5
m
E
<
z

5 8§§3;;3§8§ . g

88 §83§i:!§i§ Ill
3 €3§3§.: i .§

E I s

u.E
.

88§é 3 3- E

8
05,: 3

<8
iI '=m's~

S:"?E29
»%8§9 Es -

-bi "1igigifl ll
gt E

g Ii
£E°*§5{'

g

>-
z
< .D.
E
o
o

3
8

s

3
E
8

3
.2
gt

S

88
8§23
88
§4514

s
§

EL

I* Q
s 1 8Ev: i :l

§ § i§ § ii ' i § l § E

9§_i=i3=is;:i=£is

dl

s
3
9
§



m
m

E'
E
<
m
<
O.
m
88
<
o
QS
D
I-
z
1

1

•

»-E
E t

mQu
ZBC

OFZu:

I-e
QS
3 <

z
<
z

E
3 5
m
. J

<
z

<
z

¢= g

as
H
g
<:

m
s:
o

-r-4
1-4 u"Q* :»3 c

IU
8: so
o
Cr:

ET
E(D

<
'2
o
».:
x
m

§
LLI U

| -

1- .

N
r~F

1-
N
l~. q-

_*T
_Gui
g ~ T'

vco

1-

v
w

no
1-

co
1-

4 .
35

I-m
I>3"590mg
wwwI<4) o

of
oan

»- 83§=>=
m==»8'3I < ( 9

o
l `
1-

l~1-

Q88
» -2t o
Qzo8%

Et

,=5»=
11'
'8'3
§

N
Ne
8
:A

3
~s
~.\
N

3
w
3
N N

1 '
N1-

E
D

8
J

u

|

1

|

»

I"
H Z

1r<.Qlu2 * ¢ n \ -
. 3 9 :1 . ;

w
D.

._
3.

mzo| - sq
so

et
8

§ § 1-
N

:Q
w1-

LL
o z

<

3322-47,
92
0596

81-

m m
25
QE<~8
i s
3 :
° :2

N
o
(D

o
o
>

Q-
` ¢

|-
Z
oG.
z
Q
m
Q
2m

u
-re
H
u
u
U
r-I
Ia

1-4
cu
H
m
c
G)
w

8
'84
u mas:
H H

D W
a n
-rt

u

a n

oz

o
u

m :
.n
e -o
o
o Eu

vi
PI
c
:J

v
3 :
c

K
l.lJ
m
2
:J
z <r

s- 'Q N |
c Snon

c
TO cmu .co 3

¢ O
C c =
O = *
E ea
m E
'u : w

c m

IU.
£ 4-1

c(0 9 Q

.E

GJ

vs:
an
' o
m
m

Eu
4-
o
N
o
cm
n
:L

4
u .

Of

'is
G.

o
\-r- . magnew
3 Gs.9 :'Io

.o

;=;E(B >
o
m

"' .~~8-=
o§ .-=

8 's""o`°oo

m
m
>

EE é
3§ ° § §  E

9m f , -3
2 g8§ 5% :

+59 "- '~..=
i n 4 8 %

8 8 ? 5.5-5

4% Si -6g-3°'é
"B 8"%s et?
382 §%°~3§8§

3,88
8

884
Ea
EN'

E

g% 'gt 's

9, 44888; Z 8%°r"
4-vfmn
CU o
C° PL s.
GJ Eu
4-1 c

o
o

ow
l- c _

.oq - - po  m
*  1 :

-001 T) 3 0

538-8 ET
Q89

'ah.gm
9°¢> @,<888

68358

.3'8
E8.5
z

2383218 832%
8,11 1:

231

s -- s

=§§3*3¢8e

i .i"i§¢
_|..

°?
m

z
Q
m
9
E
Ill

4 32
I-1* i
33 * ì12§*'
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Attachment 2
Meteorological Data Correction Letter



Year
1997

Date Hour Original Value (K) Interpolated Value (K)

4-46 14 8`1l0.9 2302.8
I
I 4-16 15 810.9 303.5

I
!

4-16 16 810.9 304.2
5-9 15 810.9 307.9

i 5-9 16 810.9 308.8
i 5-15 10 810.9 303.4
i 12-22 2 810.9 282.4
I

! 1998 12-4 11 810.9 285.0
I 12-4 12 810.9 287.0
i
I 12-4 13 810.9 289.0

l ®

BLACK & VEATCH
8400 Ward Parkway

P.O. Box 8405

Kansas City, Missouri 54114

Black & Veatch Corporation

Tel: (913)458-2000

Sempra Energy Resources
Palo Verde Power Project

B&V Project 96210.0020
November 16, 1999

Ms. Elena Gorelik
Maricopa County Environmental Services Department
Air Quality Division
1001 n. Central Ave.
Suite 200
Phoenix, Az 85004-1942

Subject: Palo Verde Meteorological Data Set

Dear Ms. Gorelik:

We recently received a copy, via Peter Allard (SA&B), of the meteorological data set used by
Pinnacle West in their recently submitted air dispersion modeling analysis. This data set is
identif ied as consisting of 1994-1998 Palo Verde Nuclear Generating Station surface
meteorological data and 1994-1998 Tucson upper air data.

Upon receiving the data, we proceeded to put the data set through a brief QA/QC process. As
part of this process, we checked the data for any extreme outliers. One of the parameters
reviewed was ambient temperature. Ambient temperatures greater than 350 K (170 F) were
considered to be an error. Several hours were identified in 1997 and 1998 that exceeded this
value (a total of ten hours). The value in the data set for these hours was 810.9 K, in every case.
The specific dates and hours are listed in the table below. Note that this value is equivalent to
999.9 F. "Four nines" is used in certain meteorological monitoring data processors as an error
value. We believe this to the situation here.

To correct this error, we are proposing to interpolate new temperature values for these hours
using data immediately preceding, and following, the "bad" hours. The values we propose to
change are also included in the table, above. Screening-level modeling using the erroneously

the imagine bui ld company"
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Sempra Energy Resources
Palo Verde Power project

B&V Project 962100020
November 16, 1999

high temperature values indicated a significant error in the resulting modeled concentrations.
This is due to a stack plume temperature significantly less the ambient temperature, resulting a
negative thermal buoyancy for the plume and resulting high modeled impacts. We will proceed
with our analysis using the corrected data set.

If you have any questions, please don't hesitate to call me at (913) 458-7961 .

Very truly yours,

BLACK & VEATCH

Mark J. Bareta
Air Quality Scientist

mob

cc: M. Swartz
c. Sterling
w. Collins

Sempra Energy Resources
Sempra Energy Resources
Black & Veatch



Attachment 3
Additional Surface Meteorology Materials



Wind Speed (mis)

> 10.8.

r " "
..>

8.8-10.B

5.7- 8.8

3.6- 5.7

- 2.1- 3.6

0.5-2.1

MODELER

C h r i s D i l l o n

DATE

0 3 / 2 4 / 2 0 0 0

COMPANY NAME

B l a c k  &  V e a t c h

DISPLAY

W i n d  S p e e d

UNIT

mis

COMMENTS

This wind rose contains data for
1994 through 1998.

AVG WIND SPEED

3.92 mis

CALM WINDS

0 . 2 6 %

ORIENTATION

D i r e c t i o n
( b l o w i n g  f r o m )

PLOT YEAR~DATE-TIME

p a  2 3  2 3  2 3  2 3
J a n u a r y  1  -  D e c e m b e r  3 1
M i d n i g h t  u  1 1 P M

PROJECT/PLOT NO.

)

I
I
l
l
I

1
1

i

1
II

i
|
I.
r

E
g
II

r

r

x

WIND Rose PLOT

Palo Verde Nuclear Generating Station Meteorological Data 1994-1998

WEST

1 SOUTH

N`6l§'rI£l .

5%

`12%

16%

20%

EAST

I

1

1

I

WHPLD r view 2.22 03' Lanes :nwornnsnrar aiorrware - mvw.lakes-enwunmemazoom



Frequency Distribution

(Normalized)

VVnd Direction (Blowing From) / Stability Classes

A B C D E F Total

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

0.003468

0.003605

0.005408

0.005499

0.004609

0.004564

0.005545

0.008443

0.016247

0.014353

0.012322

0.007452

0.004746

0.003195

0.003309

0.003012

0. 003811

0.004655

0. 006686

0. 007781

0.007325

0.006549

0.005157

0.007370

0.013280

0.014809

0.016361

0.009789

0.004609

0.002784

0.002898

0.002556

0.006161

0.006663

0.010017

0.008671

0.010405

0.006617

0.002464

0.003058

0.008192

0.014079

0.025808

0.012938

0.006229

0.004541

0.002966

0.004290

0.015083

0.018095

0.016931

0.012847

0.017388

0.008215

0.004609

0.004609

0.009721

0.027519

0.062317

0.035141

0.018346

0.016566

0.015106

0.014490

0.019145

0.019806

0.018027

0.009515

0.005111

0.002738

0.002989

0.003719

0.006549

0.016794

0.036920

0.024325

0.015927

0.011044

0.015334

0.016429

0.012025

0.019190

0.015905

0.008260

0.004929

0.002829

0.003149

0.003628

0.005134

0.005933

0.009173

0.007621

0.005089

0.004039

0.005454

0.008420

0.059693

0.072015

0.072974

0.052574

0.049767

0.031512

0.023914

0.030828

0.059123

0.093488

0.162902

0.097275

0.054947

0.042169

0.045057

0.049197

Tota I 0.105787 0.116420 0.133101 0.296983 0.224375 0.120779

Frequency of Calm V\hnds : 0.26%

Average V\hnd Speed : 3.92 m/s

WRPLOT View 2.22 by Lakes Environmental Software Inc.

www.lakesenvimnmenfal.com



Attachment 4
Nested Receptor Grid Locations and Elevations



Nested RecepLors2
UTM East
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
3z2000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.D
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0

UTM North
3685500.0
3685500.0
3685500.0
3685500.0
3685500.0
3685500.0
3685500.0
3685500.0
36B6000.0
3686000.0
3686000.0
3686000.0
3686000.0
3686000.0
3686000.0
3686000.0
3686500.0
3686500.0
3686500.0
3686500.0
3686500.0
3686500.0
3686500.0
36865D0.0
3687000.0
3687000.0
36B7000.0
3687000.0
3687000.0
3687000.0
3687000.0
3687000.0
3687500.0
3687500.0
3687500.0
36B7500.0
36B7500.D
36B75D0.0
3687500.0
36B7500.0
36BBOD0.0
3688000.0
3688000.0
368B000.0
36B8000.0
368B000.0
3688000.0
368B000.0
368B500.0
3688500.0
368B500.0
368B500.0
36BB500.0
368B500.0
3689000.0
36B9000.0
36B9000.0
3689000.0
36B9000.0
3689000.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0

Elevation
278.5
271.6
271.3
268.1
268.2
268.1
261.7
259.4
274.6
271.3
268.3
266
265.5
264.1
262.7
256.7
271.3
268.8
268.2
265.2
262.4
261.9
259.1
258.2
267.9
268.2
264.9
262.2
261.5
259.1
260.9
259.1
267.6
265.2
263.8
262.4
261.5
260.8
259.8
259.1
265.7
265.2
264.3
262.5
264.2
262.3
261.1
260.4
266.1
265.2
264.9
265.2
264.9
262.5
267.6
267
266.6
267
264.9
264.3
271.3
269.1
268
268.9
268.2
265.6
274.6
271.9
271.7
268.2
267.6
267.3
275.2
273.3
273.3
271.3
267.6
267.6
276.3
275.2
274.3
270.7
270.5
269.9

(m)
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

Page l



Nested Recepcors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART.
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.D
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
322000.0
322500.0
323000.0
323500.0
324000.0
324500.0
325000.0
325500.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
32B500.0
329000.0
329500.0

3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3693000.0
3693000.0
3693000.0
3693000.0
3e93000.0
3693000.0
3693000.0
3693000.0
3693500.0
3693500.0
3693S00.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3685500.0
3685500.0
36B5500.0
36B5500.0
3685500.0
3685500.0
3685500.0
3685500.0
3686000.0
3686000.0
36B6000.0
36B6000.0
3686000.0
3686000.0
3686000.0
36B6000.0
3686500.0
3686500.0
3686500.0

277.1
277.1
274.7
274.3
272.8
271.7
279.7
278.5
276.8
275.7
274.3
273.9
281.9
280.7
278.6
277.5
276.6
276.1
283.7
282.2
279.9
278.9
278.3
277.1
278.9
280.7
286.2
283.6
280.2
279.8
279.5
279.3
281
283.2
291.5
283.2
282.3
282.4
280.7
281.7
316.5
283.2
286.7
290
284.3
293.3
277
278
277
282
297.2
314
286
286.6
282.7
280.8
278
282
298.8
287
287
286.8
287
284.4
283.4
285
247.2
247.8
246.6
246
245.7
246.7
250.2
248.2
249.6
249.9
248.4
247.8
247.1
248.5
250.1
247.3
251
250.2
250.1
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
Re DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART

330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329S00.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.D
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
3320D0.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0

3686500.0
3686500.0
3686500.0
36B6500.0
3686500.0
3687000.0
3687000.0
3687000.0
3687000.0
3687000.0
3687000.0
3687000.0
3687000.0
3687500.0
3687500.0
36B7500.0
3687500.0
3687500.0
3687500.0
3687500.0
3687500.0
3688000.0
3688000.0
3688000.0
3688000.0
368B000.0
3688000.0
3688000.0
368B000.0
36B8500.0
36B8500.0
36B8500.0
3688500.0
36BB500.0
36B8500.0
36B9000.0
3689000.0
3689000.0
3689000.0
3689000.0
3689000.0
3689500.0
36B9500.0
3689500.0
36B9500.0
3689500.0
36B9500.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3693000.0
3693000.0

250
249.6
252.9
249.6
247
253.6
252.7
253
252.1
252.9
253
249.9
250.2
259.3
258.7
256.6
255
256.3
254.3
252.9
249.6
262.2
261.6
259.5
257.9
260
258.5
255.4
252.3
260.9
260.9
264.3
260.2
256.9
255.6
263.8
264.8
265.2
262.1
260.5
256.2
265.5
267
266.9
264
261.3
257.9
267.9
268.8
267.6
265.5
261.8
259.7
270.6
271.5
269.4
266.5
263.9
264.3
274.7
273.7
270.4
267.6
266.7
268.2
277.5
275.2
272
269.4
271.3
268.2
280.3
277.7
274.1
271.8
271.5
267.1
281.9
279
276.2
275.2
271
267.6
281.3
283.2
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
328500.0
329000.0
329500.0
330000.0
330500.0
331000.0
331500.0
332000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327500.0
32B000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327500.0

3693000.0
3693000.0
3693000.0
3693000.0
3693000.0
3693000.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
369550D.0
3695500.0
36B5500.0
3685500.0
36B5500.0
3685500.0
36B5500.0
3686000.0
3686000.0
36B6000.0
3686000.0
36B6000.0
36B6500.0
36B6500.0
3686500.0
3686500.0
3686500.0
3687000.0
36B70D0.0
3687000.0
3687000.0
3687000.0
36B7500.0
3687500.0
3687500.0
3687500.0
3687500.0
368B000.0
3688000.0
3688000.0
3688000.0
3688000.0
3693000.0
3693000.0
3693000.0
3693000.0
3693000.0
3693500.0
3693500.0
3693500.0
3693500.0

283.5
280.4
279.2
277.6
271.6
270.1
282.5
284.8
285.7
293.2
281.9
277.7
273.3
273.3
284.1
286.1
286.8
286.6
285.3
280.2
276.3
277.2
286.2
288.2
289
289.9
285.1
280.9
277.7
277.9
287.4
290.2
289
290
285.8
283
280.3
283.2
289.3
292.6
331.4
292.3
287.2
283.3
283.3
286.8
255.7
253.3
249.9
249.9
249.6
254.3
253
250.4
249.9
249.9
255.6
253.7
253.6
252
250.7
257.4
256.3
254.8
252.7
253.6
258.7
257.4
255.7
256
258.5
259.4
258.8
259.2
258.8
261.3
281
280.7
276.1
276.8
280.4
282.5
281.8
279.2
279.2
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Nested Receptors2
279.8
283.5
283.5
280.6
281.7
281
285.2
285.3
283.2
282.3
282.5
286.8
287.9
286.8
286.4
285.8
288.3
290
289
288.6
288.4
329
432.8001

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCRRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

328000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327S00.0
328000.0
326000.0
326500.0
327000.0
327500.0
328000.0
326000.0
326500.0
327000.0
327S00.0
328000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
31e000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
3Z0000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0

3693500.0
3694000.0
3694000.0
3694000.0
3694000.0
3694000.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3695000.0
3695000.0
3695000.0
3695000.0
3695000.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3680500.0
3680500.0
36B0500.0
36B0500.0
3680500.0
3681500.0
36B1500.0
36B1500.0
3681500.0
36B1500.0
3682500.0
3682500.0
3682500.0
3682500.0
3682500.0
3683500.0
36B3500.0
3683500.0
3683500.0
36B3500.0
36B4500.0
36B4500.0
3684500.0
36B4500.0
368a500.0
3585500.0
36B5500.0
36B5500.0
3685500.0
36B5500.0
3686500.0
36B6500.0
3686500.0
36B6500.0
3686500.0
3687500.0
3687500.0
3687500.0
36B7500.0
36B7500.0
368B500.0
3688500.0
368B500.0
3688500.0
36B8500.0
3689500.0
3689500.0
3689500.0
3ee9500.0
36B9500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3692500.0
3692500.0
3692500.0
3692500.0

421.5
359.7
323.1
322.9
323.7
321.9
318.5
309.4
311.1
311.8
308.4
300.4
292
335.9
301.8
300.1
298.5
288.5
325.9
300.5
292.7
292.3
284.1
301.5
289.6
288.8
286.4
282.2
292.5
283.4
283.3
280
277.6
283.6
278.5
278.1
274.7
271.4
278.6
275.2
271.9
271
268.5
280.4
277.1
277.3
274.3
272
283.2
282.5
280.1
280
277.1
289.3
286.8
284
283.8
281.3
296
294.2
292.4
288.8
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RB DISCCART
RE DISCCBRT
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
32000D.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
31B000.0
319000.0
320000.0
321000.0
317000.0
31B000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.0
318000.0
319000.0
320000.0
321000.0
317000.D
318000.0
319000.0
320000.0
321000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.D
337D00.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0

3692500.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3695500.0
3695500.0
3695500.0
3695500.0
3695500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3697500.0
3697S00.0
3697500.0
3697500.0
3697500.0
3698500.0
3698500.0
3698500.0
3698500.0
3698500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3700S00.0
3700500.0
3700500.0
3700500.0
3700500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3681500.0
3681500.0
36a1500.0
3681500.0
3681500.0
3682500.0
3682500.0
3582500.0
3682500.0
3682500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3684500.0
3684500.0
3684500.0
3684500.0
3684500.0
3685500.0
3685500.0
3685500.0
3685500.0
3685500.0
3686500.0
3686500.0
3686500.0
3686500.0
3sees00.0
3687500.0
3687500.0
3687500.0
3687500.0
3687500.0
3688500.0
3688500.0
3688500.0
3688500.0

285
301.4
304.9
297.6
293.1
288.8
307
308
302
297
293
316.6
311
305.8
299.2
418
321
317
308
311
348.3
375
319
360.3
321.3
313
341.8
351.7
332.6
327.6
313
358.2
580.3
384
396.4
324.7
350.7
516
413.7
433.3
331
237.4
232
231
233.3
254.6
235.3
232
231.6
235.5
250.2
235.9
234.3
232.3
231.6
281
238.7
234.7
232.8
233.2
237.4
236.8
235.3
235
233.2
236.8
237.7
235.9
235
234.7
235.6
243.5
236.9
235.6
234.7
235.2
246.7
242.3
239
237.4
236.7
250.2
251
249.4
243.5
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
333000.0
334000.0
335000.0
336000.0
337000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0

3688500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3693500.0
3693500.0
3693500.0
3693500.0
3693500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3695500.0
3695500.0
369S500.0
3695500.0
3695500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3697500.0
3697500.0
3697500.0
3697500.0
3697500.0
3698500.0
3698500.0
3698500.0
369B500.0
3698500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3700500.0
3700500.0
3700500.0
3700500.0
370D500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3681500.0
35B1500.0
36B1500.0
3681500.0
3681500.0
36B1500.0
3681500.0
36B1500.0
36B1500.0
3681500.0
3681500.0
3682500.0
3682500.0

260.4
254.6
255.7
250.2
268.3
272
267.9
258.2
253.2
269.6
290.8
264.9
265.4
264.9
271
287.7
268.2
274.2
268.7
272.2
275.4
274.2
280.2
273.3
278.3
280.4
279.5
283.6
277.5
284.1
281.4
285.9
287.9
283.2
287.3
284.8
291.9
292.1
289.6
293.8
283.3
298.7
298.4
295.8
299
286.6
300.3
304.3
301.4
302.4
289.9
304.8
311.1
309.7
298.8
294.4
313.3
312.8
313.9
303
298.7
307.8
301.6
290.9
289.6
284.8
272.2
264.9
265.5
253.1
249.8
243.7
300.8
289.5
294.5
286.9
282.9
271.6
267.9
256.2
253
243.9
240.9
286.4
284.6
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

324000.0
325000.0
326000.0
327000.0
32B000.0
329000.0
33000D.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000,0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0
332000.0
322000.0
323000.0
324000.0
325000.0
326000.0
327000.0
328000.0
329000.0
330000.0
331000.0

3682500.0
3682500.0
3682500.0
3682500.0
3682500.0
3682500.0
36B2500.0
3682500.0
3682500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3683500.0
3684500.0
3684500.0
36B4500.0
3684500.0
3684500.0
3684500.0
3684500.0
36B4500.0
36B4500.0
36B4500.0
36B4500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3697500.0
3697500.0
3697500.0
3697500.0
3697500.0
3697500.0
3697500.0
3697500.0
3G97500.0
3697500.0
3697500_0
369B500.0
3698500.0
3698500.0
369B500.0
3698500.0
3698500.0
3698500.0
3698500.0
3698500.0
3698500.0
3698500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3699500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0

281.3
277.3
267.9
266.7
264
259.5
251.8
242.7
238.3
287.2
277.4
279.2
277.8
265.1
259.8
257.4
254.6
249.6
240.5
239.1
279.7
274.4
273.3
267.7
261.6
254.6
250.2
248.4
243.6
243.2
245.4
301
289
290
288
290.5
293.7
292.6
296.8
292.6
290.4
291.3
297
292
292
291
295.8
312.7
296.6
299.8
295.7
296.3
294.7
300.2
296
295
294.5
298.3
301.8
302.7
304
298.5
303.5
299.5
342.8
299.8
300
312.4
302.8
306.8
306.6
308.2
301.3
307.5
303.5
308.7
305
304
307
307.2
311.5
310.1
312.5
308.5
310.3
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Nested Receptors2
3700500.0 310.1
3688500.0 261.8
3688500.0 261.8
3688500.0 261.8
3688500.0 261.8
3688500.0 261.9
3688500.0 261.8
3688500.0 261.8
3688500.0 261.5
3688500.0 261.2
3688500.0 260.9
3688500.0 260.9
3688500.0 260.6
3688500.0 259.9
3688500.0 259.1
3688500.0 259.1
3688500.0 259.8
3688500.0 260.8
3688500.0 262.1
3688500.0 262.1
3688500.0 262.1
3688500.0 262.4
3688500.0 262.3
3688500.0 261.9
3688s00.0 260.9
3688500.0 260.4
3688500.0 260.8
3688500.0 261.8
3688500.0 262.4
3688500.0..262.6
3688500.0 264

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

332000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
3Z5400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
32B300.0
32B400.0
328500.0
328600.0
328700.0
32B800.0
328900.0
329000.0
325000.0
325100.0

3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688600.0
3688600.0
3688600.0
3G88600.0
3688600.0
368B600.0
368B600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
36B8600.0
3688600.0
3688600.0
368B600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
36B8600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
3688600.0
368B600.0
3688600.0
3688600.0
368B600.0
368B600.0
3688600.0
3688600.0
3688600.0
36B8700.0
3688700.0

264.9
264.6
264.9
265.2
265.5
265.8
265.5
265.3
264.9
264.2
263.4
262.1
262.3
262.1
262.3
262.2
262.1
262.1
261.9
261.6
261.4
261.2
260.9
260.5
259.3
259.8
261.2
261.6
262.1
262.6
262.3
262.8
262.6
262.4
261.6
261.6
262
262.4
262.9
263.4
264.3
264.9
265.2
265.3
265.7
265.9
266.1
266.2
265.6
265
264.3
263.8
262.2
262.4
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Nested Re<:eptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

325200.0 3688700.0
325300.0 3688700.0
325400.0 3688700.0
325500.0 3688700.0
325600.0 3688700.0
325700.0 3688700.0
325800.0 3688700.0
325900.0 36B8700.0
326000.0 3688700.0
326100.0 3688700.0
326200.0 368B700.0
326300.0 3688700.0
326400.0 368B700.0
326500.0 3688700.0
326600.0 3688700.0
326700.0 3688700.0
326800.0 3688700.0
326900.0 3688700.0
327000.0 3688700.0
327100.0 3688700.0
327200.0 3688700.0
327300.0 3688700.0
327400.0 3688700.0
327500.0 3688700.0
327600.0 3688700.0
327700.0 36BB700.0
327800.0 3688700.0
327900.0 368B700.0
328000.0 36BB700.0
328100.0 36BB700.0
328200.0 36B8700.0
328300.0 36B8700.0
32B400.0 368B700.0
32B500.0 36B8700.0
32B600.0 36887D0.0
32B70D.0 36B8700.0
328800.0 3688700.0
328900.0 3688700.0
329000.0 3688700.0
325000.0 368B800.0
325100.0 368B800.0
325200.0 3688B00.0
325300.0 3688B00.0
325400.0 368BB00.0
325500.0 36BB800.0
325600.0 36B8800.0
325700.0 3688800.0
325800.0 368BB00.0
325900.0 3688800.0
326000.0 36BBB00.0
326100.0 3688800.0
326200.0 36BB800.0
326300.0 3688800.0
326400.0 36B8800.0
326500.0 368BB00.0
326600.0 3688800.0
3267D0.0 3688800.0
326B00.0 3688800.0
326900.0 368B800.0
327000.0 3688800.0
327100.0 368B800.0
327200.0 3688B00.0
327300.0 3688B00.0
327400.0 368B800.0
327500.0 3688800.0
327600.0 368B800.0
327700.0 3688800.0
327800.0 3688800.0
327900.0 3688800.0
328000.0 3688800.0
32B100.0 3688800.0
328200.0 3688800.0
32B300.0 3688800.0
328400.0 36B8800.0
328500.0 3688800.0
328600.0 3688800.0
328700.0 3688800.0
328800.0 3688800.0
328900.0 3688800.0
329000.0 368BB00.0
325000.0 368B900.0
325100.0 3688900.0
325200.0 3688900.0
325300.0 3688900.0
325400.0 3688900.0

262.1
262.5
262.7
262.6
262.4
262.1
262
261.8
261.5
261.2
260.9
260.5
260.8
262.1
262.4
262.6
263.2
263.3
263.3
263.2
262.6
261.8
262.2
262.4
262.9
263.4
263.B
264.5
264.9
265.2
265.5
265.9
266.3
266.7
266.8
266.2
265.4
264.7
264.1
263
263
263
263
263.1
263
262.7
262.5
262.4
262
261.6
261.5
261.5
261.5
261.5
262.1
262.9
263.7
264.3
264.3
264
263.6
263.1
262.4
262.7
263
263.3
264
264.3
264.9
265.3
265.7
265.8
266.2
266.7
267.9
267.9
267.1
265.5
264.9
264.4
263.7
263.7
263.8
264.1
263.9
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Nested Receptors2
RE DISCCART 325500.0
RE DISCCART 325600.0
RE DISCCART 325700.0
RE DISCCART 325B00.0
RE DISCCART 325900.0
RE DISCCART 326000.0
RE DISCCART 326100.0
RE DISCCART 326200.0
RE DISCCART 326300.0
RE DISCCART 326400.0
RE DISCCART 326500.0
RE DISCCART 326600.0
RE DISCCART 326700.0
RE DISCCART 326800.0
RE DISCCART 326900.0
RE DISCCART 327000.0
RE DISCCART 327100.0
RE DISCCART 327200.0
RE DISCCART 327300.0
RE DISCCART 327400.0
RE DISCCART 327500.0
RE DISCCART 327600.0
RE DISCCART 327700.0
RE DISCCART 327B00.0
RE DISCCART 327900.0
RE DISCCART 328000.0
RE DISCCART 328100.0
RE DISCCART 328200.0
RE DISCCART 328300.0
RE DISCCART 328400.0
RE DISCCART 328500.0
RE DISCCART 328600.0
RE DISCCART 328700.0
RE DISCCART 32B800.0
RE DISCCART 32B900.0
RE DISCCART 329000.0
RE DISCCART 325000.0
RE DISCCART 325100.0
RE DISCCART 325200.0
RE DISCCART 325300.0
RE DISCCART 325400.0
RE DISCCART 325500.0
RE DISCCART 325600.0
RB DISCCART 325700.0
RB DISCCART 325B00.0
RE DISCCART ,325900.0
RE DISCCART 326000.0
RE DISCCART 326100.0
RE DISCCART 326200.0
RE DISCCART 326300.0
RE DISCCART 326400.0
RE DISCCART 326500.0
RE D1sccART 326600.0
RE DISCCART 326700_0
RE DISCCART 326800.0
RE DISCCART 326900.0
RE DISCCART 327000.0
RE DISCCART 327100.0
RE DISCCART 327200.0
RE DISCCART 327300.0
RE DISCCART 327400.0
RE DISCCART 327500.0
RE DISCCART 327600.0
RE DISCCART 327700.0
RE DISCCART 327800.0
RE DISCCART 327900.0
RE DISCCART 328000.0
RE DISCCART 328100.0
RE DISCCART 328200.0
RE DISCCART 328300.0
RE DISCCART 32a400.0
RE DISCCART 328500.0
RE DISCCART 328600.0
RE DISCCART 32B700.0
RE DISCCART 328800.0
RE DISCCART 328900.0
RE DISCCART 329000.0
RE DISCCRRT 325000.0
RE DISCCART 325100.0
RB DISCCART 325200.0
RE DISCCART 325300.0
RE DISCCART 325400.0
RE DISCCART 325500.0
RE DISCCART 325600.0
RE DISCCART 325700.0

3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
3688900.0
36B8900.0
3688900.0
3688900.0
368B900.0
3688900.0
3688900.0
3688900.0
36B8900.0
368B900.0
3688900.0
3688900.0
3688900.0
368B900.0
3688900.0
36BB900.0
36B8900.0
36BB900.0
368B900.0
368B900.0
36BB900.0
3688900.0
36B8900.0
36BB900.0
36B9000.0
36B9000.0
36B9000.D
36B9000.0
3689000.D
3689000.0
3689000.0
3689000.0
36B9000.0
3689000.0
36B9000.0
36B9000.0
36B9000.0
36B9000.0
36B9000.0
36B9000.0
36B9000.0
3689000.0
36B9000.0
36B9000.0
36B9000.0
3689000.0
3689000.0
3689000.0
3689000.0
36B9000.0
36B9000.0
3689000.0
3689000.0
3689000.0
3689000.0
3689000.0
36B9000.0
3689000.0
3689000.0
36B9000.0
3689000.0
3689000.0
3689000.0
3689000.0
3689000.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
36B9100.0
3689100.0

263.4
263.3
263
262.7
262.3
261.9
261.8
261.8
261.9
262.2
262.6
263.3
264.4
265.2
265.1
264.7
264.3
264
263.4
263.5
263.6
264
264.3
264.6
265.2
265.5
266
266.4
266.6
266.9
267.5
268
267.6
266.1
265.2
264.6
264.1
264.1
264.6
265.1
265.3
264
263.7
263.3
263
262.7
262.4
262.1
261.9
262.1
262.9
263.7
264.1
264.6
265.3
265.3
265.2
264.8
264.5
264
264
264.1
264.3
264.6
264.9
265.5
265.8
266.2
266.7
266.9
267.2
267.3
267
266.5
266.1
265.2
265.1
264.6
264.8
264.9
265.6
265.3
264.6
264
263.7
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Nested Re<:eptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART

325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
32B100.0
328200.0
328300.0
328400.0
328500.0
328600.0
32B700.0
328800.D
32B900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328B00.0
328900.0
329000.0
325000.0
325100.0
325200.D
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0

3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
36B9100.0
3689100.0
3689100.0
3689100.0
3689100.0
3689100.0
36B9100.0
36B9100.0
36B9100.0
36B9100.0
36B 9100.0
36B9100.0
3689100.0
36B9200.0
36B9200.0
36B9200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
36B9200.0
36B9200.0
36B9200.0
3689200.0
3689200.0
36B9200.0
3689200.0
3689200.0
36B9200.0
3689200.0
3689200.0
36B9200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
36B9200.0
3689200.0
36B9200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
3689200.0
36B9200.0
3689200.0
3689200.0
3689200.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0

263.3
263
262.7
262.1
262.1
262.5
264
264.9
264.9
265.2
265.3
265.5
265.5
265.2
264.9
264.6
264.3
264.3
264.6
264.9
265.2
265.5
266.1
266.6
267
267.6
267.9
267.9
267.2
266.7
266.1
265.7
265.3
265
265.1
265.7
266.5
266.1
265
264.5
264.3
264
263.7
263.4
262.8
262.6
263.3
265.2
265.2
265.1
265.5
265.5
265.8
265.8
265.5
265.2
264.9
264.6
264.6
264.9
265.2
265.6
266.1
266.5
267
267.6
268
268.2
268.2
267.5
267.1
.266.7
266.3
265.9
265.4
265.1
266.1
267.8
267.7
264.9
264.7
264.3
264.2
263.8
263.7
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
32B100.0
32B200.0
328300.0
328400.0
328500.0
32B600.0
32B700.0
32B800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325B00.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.D
326500.0
326600.0
326700.0
326B00.0
326900.0
327D00.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
32B600.0
328700.0
328800_0
328900.0
329000.0
325000.0
325100.D
325200.0
325300.0
3z5400.0
325500.0
325600.0
325700.0
325B00.0
325900.0
326000.0
326100.0
326200.0
326300.0

3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
36B9300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689300.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3ee9400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689400.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
36a9500.0
3689500.0

263.6
263.6
264
264.6
265.3
265.5
265.5
265.9
266.1
266.1
265.8
265.5
265.4
264.9
264.9
265.1
265.5
265.9
266.4
266.8
267.3
267.9
268.2
268.3
268.2
267.7
267.3
267
266.6
266.4
265.8
265.7
267.3
268.3
268.6
265.2
264.9
264.6
264.3
264
264
264
264.3
265
264.9
265.2
265.7
266.1
266.4
266.4
266.4
266.1
265.9
265.5
265.2
264.9
265.2
265.8
266.3
266.7
267.1
267.6
268.2
268.3
268.5
268.2
267.9
267.6
267.3
266.9
266.7
266.8
267.1
267.9
268.3
268.2
265.2
265.2
264.9
264.6
264.4
264.3
264.3
264.5
265.1
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
32e100.0
328200.0
328300.0
328400.0
32e500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325B00.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.D
328000,0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
328000.0
328100.0
32B200.0
328300.0

3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
36B9500.0
36B9500.0
3689500.0
3689500.0
36B9500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
3689500.0
36B9600.0
36B9600.0
36B9600.0
3689600.0
3689600.0
36B9600.0
3689600.0
3689600.0
3689600.0
36B9600.0
36B9600.0
3689600.0
3689600.0
3689600.0
36B9600.0
3689600.0
3689600.0
36B9600.0
36B9600.0
36B9600.0
3689600.0
36B9600.0
3689600.0
36B9600.0
3689600.0
3689600.0
3689600.0
3689600.0
3689600.0
3689600.0
36B9600.0
35B9600.0
36B9600.0
36B9600.0
3689600.0
3689600.0
3689600.0
3689600.0
3689600.0
3689600.0
3689600.0
3689700.0
3689700.0
3689700.0
3689700.0
3689700.0
36B9700.0
36B9700.0
3689700.0
3689700_0
3689700.0
3689700.0
3689700.0
36B9700.0
36B9700.0
3689700.0
3689700.0
3689700.0

265.4
265.2
265.6
266.7
266.8
266.8
266.7
266.7
266.5
266.1
265.4
265.2
265.5
266
266.5
267
267.4
267.8
268.2
268.5
268.8
268.5
268.2
267.9
267.6
267.2
267
267.3
267.8
267.9
268.5
268.5
265.7
265.4
264.9
264.9
264.7
264.6
264.6
264.6
264.9
268
266.5
266.1
267
267.4
267.5
267.5
267.2
266.9
266.4
265.7
265.3
265.8
266.3
266.8
267.3
267.7
268.1
25B,5
268.7
268.8
268.8
268.5
268.2
267.9
267.7
267.5
267.7
268.2
268.2
268.2
268.3
266.1
265.8
265.3
265.2
264.9
264.9
264.6
264.6
267.9
268.4
268.5
268.8
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RB DISCCART
RE DIsccnnr
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325B00.0
325900.0
326000.0
326100.0
326200.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
32B600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
32BOOD.0
328100.0
328200.0
328300.0
328400.0
32B500.0
328600.0
32B700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328B00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0

3689700.0
3689700.0
3689700.0
3689700.0
3689700.0
3689700.0
3689700.0
3689800.0
3689800.0
3689800.0
3689B00.0
3689800.0
3689800.0
3689800.0
3689800.0
36B9800.0
3689800.0
3689800.0
3689800.0
3689800.0
3689800.0
3689800.0
3689B00.0
3689B00.0
3689B00.0
36B9B00.0
36B9800.0
36B9B00.0
36B9800.0
36B9800.0
36B9B00.0
3689900.0
3689900.0
36B9900.0
36B9900.0
36B9900.0
3689900.0
3689900.0
36B9900.0
36B9900.0
36B9900.0
36B9900.0
3689900.0
3689900.0
36B990D.0
3689900.0
36B9900.0
3689900.0
3689900.0
36B9900.0
36B9900.0
3689900.0
3689900.0
3689900.0
36B9900.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690100.D
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0

269.1
269.1
268.8
268.5
268.2
268.2
267.9
268.2
268.2
268.5
268_5
268.3
266.7
266.3
265.8
265.3
265.1
264.9
264.7
264.6
268.2
268.6
268.9
269.1
269.4
269.4
269.1
269
268.8
268.3
268.2
268.2
268.2
268.5
268.5
268.3
267
266.6
266.3
265.8
265.4
265.2
264.9
264.7
268.3
268.8
269.3
269.6
269.7
269.7
269.6
269.4
269.3
268.9
268.7
268.2
268.2
268.2
268.5
268.3
267.6
267.2
266.8
266.4
266
265.5
265.2
264.9
268.6
269.1
269.7
270.1
270.4
270.4
270.3
270.1
269.7
269.4
269.1
268.2
268.4
268.6
269.1
268.9
268
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCMRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCHRT
RE DISCCRRT
RE DISCCART
RE DISCCRRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE nrsccmw
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RB D1sccARr
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
32B600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
328000.0
328100.0
328200.0
328300.0
32B400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
32S000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
328000.0
32e100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
32e900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0

3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690300.0
3690300.0
3690300.0
3690300.D
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300,0
3690300.0
3690400.0
3690400.0
3690400.0
3690400.0
3690400.0
3690400,0
3690400.0
3690400.0
3690400.0
3690400.0
3690400.0
3690400.0
3690400.0
2690400.0
3690400.0
3690400.0
3690400.0
3690400.0
3690400.0

267.7
267.4
267
266.6
266
265.6
265.2
268.9
269.4
270.1
270.6
271.2
271.3
270.8
270.5
270.2
270
269.7
268.2
268.5
269.3
269.3
269.1
26B.7
268.2
267.9
267.6
267.1
266.6
266
265.2
269.1
269.7
270.4
271
271.4
271.6
271.3
271
270.9
270.5
270.3
268.8
269.3
270.4
271
271
269.4
268.7
26B.5
268.2
267.8
267.1
266.4
265.4
269.4
270.1
270.7
271.3
271.6
271.6
271.6
271.6
271.3
271.3
270.8
269.5
270.4
271.1
271.4
271.7
270.2
269.5
269.1
268.8
268.2
267.8
267.4
266.8
269.9
270.4
271
271.5
271.6
271.9

\
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCIRRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE D1scc14RT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCRRT
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE nlsccimnr
RB DISCCART
RE DISCCART
RE DISCCART
E DISCCART

328600.0
328700.0
328800.0
328900.0
329000_0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328B00.0
328900.0
3290D0.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
3276D0.0
327700.0
327B00.0
327900.0
32B000.0
328100.0
32B200.0
32B300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
32B200.0
32B300.0

3690400.0
3690400.0
3690400.0
3690400.0
3690400.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
369D500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690600.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700,0
3690700_0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0

271.9
271.9
271.6
271.3
271.3
269.7
270.7
271.3
271.6
271.5
270.9
270
269.7
269.1
268.6
268.2
268.1
267.6
269.8
269.6
269.6
269.6
269.7
270.3
270.7
271.3
271.6
271.9
272.1
272.2
272.2
272.1
271.8
271.6
269.8
270.9
271.3
271.6
271.3
271.3
270.9
270.2
269.4
269.1
268.6
268.5
268.1
270.4
270.4
270.1
270.1
270.4
270.7
271
271.6
272
272.2
272.5
272.5
272.5
272.5
272.4
272.2
270.5
271.3
271.6
271.6
271.7
271.6
271.1
270.6
270.1
269.7
269.3
268.8
268.3
270.9
270.7
270.5
270.6
270.7
271
271.2
271.9
272.2
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nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

328400.0
328500.0
328600.0
32B700.0
328B00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
32B100.0
328200.0
32B300.0
328400.0
328500.0
32B600.0
328700.0
328B00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
3276D0.0
327700.0
327800.0
327900.0
32e000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0

3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690700.0
3690800.0
3690800.0
3690800.0
3690B00.0
3690800.0
3690800.0
3690800.0
3690800.0
3690800.0
3690800.0
3690B00.0
3690800.0
3690800.0
3690800.0
3690800.0
3690800.0
3690800.0
3690800.0
3690B00.0
3690B00.0
3690B00.0
3690800.0
3690B00.0
3690B00.0
3690800.0
3690B00.0
3690B00.0
3690800.0
3690800.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3e90900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3690900.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0

272.6
272.9
273.1
273.2
272.9
272.9
272.5
271.1
271.6
271.8
271.9
272
272.1
271
271
270.6
270.1
269.7
269.1
268.7
271.2
271
270.8
270.8
271
271.2
271.4
271.9
272.5
272.B
273.3
273.9
274
273.7
273.4
273
271.4
271.8
271.9
272.2
272.3
272.5
271.4
271.6
271
270.4
270.1
269.7
269.4
271.8
271.3
271
271.3
271.3
271.4
271.9
272.5
272.8
273.3
273.7
274.3
274.6
274.3
273.9
273.4
271.6
272.1
272.2
272.5
272.9
272.8
272.1
271.8
271.3
270.7
270.4
270.1
269.8
272.2
271.9
271.7
271.7
272
272.3
272.6
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Nested Recepcors2

RE D1sccAR'r
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE nlsccAR'r
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCRRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE D1scc1AR'r
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE Drsccimvr
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE olsccART
RE n1scc14RT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCJ4RT
RE DISCCART

328200.0
328300.0
328400.0
32B500.0
328600.0
32B700.0
32B800.0
328900.0
329000.0
32S000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
32B100.0
328200.0
32B300.0
32B400.0
32B500.0
32B600.0
328700.0
32B800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
3257D0.0
325800.0
325900.0
326000.0
326100.0
326200.0
327500.0
327600.0
327700.0
327B00.0
327900.0
m a w
328100.0
328200.0
328300.0
328400.0
328500.0
32B600.0
328700.0
32ee00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0

3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691000.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.D
36911D0.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691100.0
3691200.0
369120D.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691Z00.0
3691Z00.0
3691200.0
369120D.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691200.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0

272.8
273.2
273.6
274
274.4
275
274.5
274.4
274
271.9
272.4
272.7
273
273.2
273.3
272.6
272.1
271.6
271
270.7
270.4
270.2
272.6
272.7
272.5
272.7
273
273
273.1
273.3
273.5
273.8
274.3
274.6
275.2
275.9
275.8
274.7
272.7
273.7
273.7
273.4
273.5
273.7
273.1
272.5
271.6
271
270.7
270.7
270.7
273.1
273.1
273.2
273.6
274
274
273.7
273.7
273.8
274.2
274.6
275
275.5
277.1
277.4
277.2
273.7
274.3
274.3
274
274 .1
274 .1
273.6
273
272
271.3
271 .1
271
270.9
270.8
270.8
270.7
270.9
271

I
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Nested Recept:ors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
.RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
32B700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325BOD.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
32B000.0
32B100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0

3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3s91400.0
3691400.0
3691400.0
2691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3691400.0
3e91400.0
3691400.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0

271
271.3
271.8
272.5
272.9
273.4
273.8
274
274
273.8
274.1
278.5
277.3
274.4
274
274.1
274.4
274.9
275.2
275.5
276.1
276.4
276
273.7
274.3
274.5
274.3
274.4
274.5
274.3
273.6
272.7
271.9
271.6
271.5
271.1
271
271.2
271
271
271
271
271
271.6
272.3
273.2
274
274.3
275.1
276.6
275.3
274.1
277.6
276.3
274.9
274.3
274.5
274.8
275.1
275.5
275.8
275.8
276.1
276.1
273.3
274.3
274.6
274.6
275
274.9
274.6
274.1
273.7
273
272.5
271.9
271.6
271.5
271.6
271.6
271.6
271.3
271.3
271.3
271.3
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nested Recepcors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCQART
RB DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500-0
328600.0
328700.0
325800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
3260D0.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
321500.0
327600.0
327700.0
327B00.0
327900.0
32B000.0
328100.0
3ze200.0
328300.0
328400.0
3Z8500.0
328500.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0

3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691500.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
369160D.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3691600.0
3591600.0
3691600.0
3691600.0
3s91s00.0
3691600.0
3691700.0
3691700_0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
36917D0.0
3691700_0
3691700.0
3691700.0
369x 700.0

272.3
273.6
275.2
278.6
284.3
294.7
284
276.6
275.5
275.8
275.5
275.2
275.2
275.5
275.5
275.9
276.1
276.5
276.5
276.5
273.5
274.4
274.6
274.9
275.2
275.2
275
274.7
274.3
273.6
273
272.6
272.3
272.2
272.2
272
272
271.9
271.9
271.7
271.4
272.3
273.1
274.7
280.1
297.3
320
306.1
293.9
277.2
276.5
276.1
275.9
276.1
276.1
276.1
276.3
276.5
276.8
277
277.1
273.8
274.5
274.9
275.2
275.5
275.7
275.5
275
274.6
274
273.4
273.1
272.9
272.7
272.7
272.5
272.5
272.4
272.3
272.2
272.2
272.2
272.7
274.3
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE.DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

327400.0
327S00.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
32710D.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
328000.0
328100.0
32B200.0
32B300.0
328400.0
32B500.0
328600.0
328700.0
32BB00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0

3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700_0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691700.0
3691800.0
3691B00.0
3691800.0
3691800.0
3691800.0
3691800.0
3691800.0
3691B00.0
3691800.0
3691800.0
3691800.0
3691800.0
3691B00.0
3691B00.0
3691800.0
3691B00.0
3691B00.0
3691800.0
3691800.0
3691800.0
3691800.0
3691800.0
3691B00.0
3691B00.0
3691B00.0
3691800.0
3691800.0
3691B00.0
3691B00.0
3691800.0
3691800.0
3691800.0
3691800.0
3691800.0
3691800.0
3691B00.0
3691B00.0
3691B00.0
3691800.0
3691800.0
3691800.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0

279
302.4
346.3
345
313
283.1
277.1
276.5
276.5
276.7
276.7
276.5
276.5
276.7
277.1
277.4
277.5
273.8
274.6
274.9
275.3
275.9
276.1
275.8
275.5
274.9
274.2
273.7
273.4
273.4
273.1
273.1
273.1
272.8
272.8
272.8
272.6
272.5
272.4
272.4
274.3
279.9
295.8
335.3
356.5
311.8
284.7
277.3
276.9
277.1
277.4
277.4
277.1
276.8
277.1
277.4
277.7
278
274.4
274.6
275.3
275.9
276.2
276.5
276.4
275.9
275.3
274.7
274.2
273.8
273.7
273.B
273.8
273.6
273.4
273.2
273.2
273.1
272.8
272.4
272.4
273.6
276
281.4
304.2

page 22



nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

327700.0
327B00.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
32B900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
32B500.0
328600.0
328700.0
328B00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0

3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3691900.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692000.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0

310.8
296.3
280.7
277.2
277.3
277.5
277.7
277.5
277.1
277.1
277.4
277.7
278
278.3
274.3
274.5
275.5
276.2
276.7
277
276.9
276.5
276
275.4
274.7
274.2
274.1
274.3
274.5
274
273.9
273.9
273.7
273.5
273.3
272.9
272.7
273.4
275.2
277.9
284.7
286.1
283
278.6
277.4
277.6
278
278
277.7
277.4
277.4
277.7
278
278.4
278.7
274.3
275.1
276.1
276.9
277.6
277.4
277.4
277.2
277.1
276.4
275.6
274.9
274.3
274.8
274.9
274.6
274.3
274.6
274.3
273.8
273.4
273.4
273.7
274.3
274.4
275.8
277.1
277.5
277.5
278.3

I
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Nested Receptoz*s2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB UISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

328000.0
32e100.0
328200.0
328300.0
328400.0
328500.0
328600.0
328700.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326B00.0
326900.0
327000.0
32710D.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
32B000.0
32B100.0
328200.0
328300.0
328400.0
32B500.0
328600.0
328700.0
328B00.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327B00.0
327900.0
328000.0
328100.0
32s200.0

3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692100.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692200.0
3692Z00.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
369230D.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0

278.3
278.5
278.6
278.5
278.1
277.4
277.5
278
278.6
278.9
279.2
275.1
275.8
276.6
277.2
278
277.7
277.8
277.7
277.7
277.3
276.9
276.3
275.6
275.5
275.5
275.5
275.7
275.3
274.9
274.2
273.8
274.1
274.3
274.6
275
275.5
276.3
277.1
277.6
278.4
279
279.5
279.6
279.1
278.6
278.1
278.3
278.6
278.9
279.3
279.6
276
276.5
277.1
277.4
277.8
278
278.3
278.2
278
277.8
277.6
277.3
276.5
276.1
276
276.3
276.7
276.7
276.1
274.7
274
274.3
274.6
275.1
275.5
275.9
276.8
277.4
278.2
279.1
279.8
280.4
280.4
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Nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

328300.0
328400.0
328500.0
3286D0.0
328700.0
328800.0
32B90D.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
321100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
328300.0
328400.0
328500.0
328600.0
a2e100.0
328800.0
328900.0
329000.0
325000.0
325100.0
325200.0
325300.0
325400.0
325500.0
325600.0
325700.0
325800.0
325900.0
326000.0
326100.0
326200.0
326300.0
326400.0
326500.0
326600.0
326700.0
326800.0
326900.0
327000.0
327100.0
327200.0
327300.0
327400.0
327500.0
327600.0
327700.0
327800.0
327900.0
328000.0
328100.0
328200.0
32B300.0
328400.0
328500.0

3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692300.0
3692400.0
3692400.0
3692400_0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
3692400.0
2692400.0
3692400.0
3692400.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
369Z500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
369z500.0

279.6
279.1
278.9
279
279.1
279.2
279.6
279.8
276.6
277.1
277.4
277,8
27B
27B.6
278.6
278.6
278.3
278.3
278
277.4
277
276.8
276.8
276.9
278.9
283.2
277.7
275.7
274.3
274.6
274.9
275.2
275.8
276.3
277.1
277.8
279.9
280.1
280.4
280.7
280.4
2B0
279.6
279.2
279.5
279.5
279.8
279.9
280.3
277.1
277.4
277.7
278.2
278.5
278.9
279
279
279
278.7
278.3
277.7
277.1
277.1
277.4
277.4
282.9
306.3
289.2
276.6
275
274.9
275
275.5
276
276.5
277.1
277.9
279.2
280.4
280.7
280.7
280.4
280.3
280
279.6
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nested Receptors2
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
REDISCCRRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

32B600.0
328700.0
328800.0
328900.0
329000.0
327500.0
327600.0
327700.0
327800.0
327900.0
327500.0
327600.0
327700.0
327800.0
327900.0
327500.0
327600.0
327700.0
327800.0
327900.0
327500.0
327600.0
327700.0
327800.0
327900.0
327500.0
327600.0
327700.0
327B00.0
327900.0
327500.0
327600.0
327700.0
327B00.0
327900.0
327500.0
327600.0
327700.0
327800.0
327900.0
327500.0
327600.0
327700.0
327800.0
327900.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.D
3090D0.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0

3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3689700.0
3689700.0
3689700.0
3689700.0
3689700.0
3689800.0
3689800.0
36B9B00.0
3689800.0
3689800.0
3689900.0
36B9900.0
3689900.0
3689900.0
3689900.0
3690000.0
3690000.0
3690000.0
3690000.0
3690000.0
3690100.0
3690100.0
3690100.0
3690100.0
3690100.0
3690200.0
3690200.0
3690200.0
3690200.0
3690200.0
3690300.0
3690300.0
3690300.0
3690300.0
3690300.0
369040D.0
3690400.0
3690400.0
3690400.0
3690400.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3672500.0
3672500.0
3672500.0
3672500.0
3672500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3678500.0
3678500.0
3678500.0
3678500.0
3678500.0
3680500.0
36B0500.0
3680500.0
3680500.0
36B0500.0
3682500.0
3682500.0
3682500.0
3682500.0
3682500.0
3684500.0
3684500.0
36B4500.0
3684500.0
3684500.0

279.7
279.8
280.1
280.4
280.8
266.1
266.4
266.7
267
267.6
267
267.3
267.3
267.3
267.6
267.3
267.3
267.6
267.6
267.9
267.6
267.6
267.9
267.9
267.9
267.9
267.9
267.9
267.9
268.2
268.5
267.9
267.9
268.2
268.5
268.8
268.5
268.2
268.2
268.8
269.4
269.1
268.8
269.1
269.4
216.408
219.456
231.648
239.8776
278
243.84
239.268
243.84
256.032
304
256.3368
256.032
268.224
304.8
305
271.272
274.32
316.992
310.896
432
304.8
368.808
341.376
309.372
339
304.8
380.6952
335.28
371.856
328
344
337
323
322
315.8
333
324
324
305
299.9
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Nested Receptors2

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE D1sccART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
31500D.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000,0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000.0
313000.0
315000.0
307000.0
309000.0
311000_0
313000.0
315000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
2B7000.0
292000.0
297000.0
302000.0

3686500.0
3686500.0
3686500.0
3686500.0
3686500.0
36B8500.0
3688500.0
368BS00.0
3688500.0
3688500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3696500.0
369G500.0
3696500.0
3696500.0
369650G.0
369B500.0
369B50D.0
369B500.0
3698500.0
369B500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3706500.0
3706500.0
3706500.0
3706500.D
3706500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3650500.0
3650500.0
3650500.0
3650500.0
3655500.0
3655500.0
3655500.0
3655500.0
3660500.0
3660500.0
3660500.0
3660500.0
3665500.0
3665500.0
3665500.0
3665500.0
3670500.0
3670500.0
3670500.0
3670500.0

319
312
359
305
289.6
311
304
298
333
286.5
311
303
298
296
429.8
318
314
310
307
302.1
336
335
334
326
320
360
363
369
356
335
457
458
399
365
34B
391
51a
479
398
364
382
443
468
397
365
358
370
382
373
353
357
363
372
384
355
367
377
378
374
367
378
397
394
388
380
134
155.8
193.5
202
152.1
150
203
152
177.7
174
203
185
214.9
216
303
208
253
281
282
243.84
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nested Receptors2
317
324
309
323.088
445
452
413
438.912
446
467
402
348
439
412
378
342
620
380.7
355.4
329.2
445
375.2
345.6
335.3
408
367.6
353.3
341.1
387.1
379
364
362
412.1
402
395
403
438.3
446
454
558
475
556
624
612
518
545
610
691
212
253
200.6
207.3
204.2
195.1
195.1
211.5
256.9

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000,0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
287000.0
292000.0
297000.0
302000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347G00.0
307000.0

3675500.0
3675500.0
3675500.0
3675500.0
36B0500.0
3680500.0
3680500.0
36B0500.0
3685500.0
3685500.0
36B5500.0
3685500.0
3690500.0
3690500.0
3690500.0
3690500.0
3695500.0
3695500.0
3695500.0
3695500.0
3700500.0
3700500.0
3700500.0
3700500.0
3705500.0
3705500.0
3705500.0
3705500.0
3710500.0
3710500.0
3710500.0
3710500.0
3715500.0
3715500.0
3715500.0
3715500.0
3720500.0
3720500.0
3720500.0
3720500.0
3725500.0
3725500.0
3725500.0
3725500.0
3730500.0
3730500.0
3730500.0
3730500.0
3650500.0
3650500.0
3650500.0
3650500.0
3650500.0
3650500.0
3650500.0
3650500.0
3650500.0
3655500.0
3655500.0
3655500.0
36555D0.0
3655500.0
3655500.0
3655500.0
3655500,0
3655500.0
3660500.0
3660500.0
3660500.0
3660500.0
3660500.0
3660500.0
3660500.0
3660500.0
3660500.0
3665500.0
3665500.0
3665500.0
3665500.0
3665500.0
3665500.0
3665500.0
3665500.0
3665500.0
3715500.0

164
210
1a0
178
182
190
235
199
246
159
1e3
195
207
215
227
317
204
239
184
234
638
297
288
313
257
210
266
476
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nested Recepr.ors2
436
415
391
386
397
389
409
490
she
489
492
448
533
439
417
421
505
606
621
621.792
573.024
147.8
139.6
137.2
417
470
798
B52
707.136
550.164

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
307000.0
312000.0
317000.0
322000.0
327000.0
332000.0
337000.0
342000.0
347000.0
277000.0
277000.0
277000.0
277000.0
277000.0
277000.0
277000.0
277000.0
277000.0
277000.0
277000.0
287000.0
297000.0
307000.0
317000.0
327000.0
337000.0
347000.0
357000.0
367000.0
287000.0
297000.0
307000.0
317000.0
327000.0
337000.0
347000.0
357000.0
367000.0
317000.0
319000.0
321000.G
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0

3715500.0
3715500.0
3715500.0
3715500.0
3715500.0
3715500.0
3715500.0
3715500.0
3720500.0
3720500.0
372050D.0
3720500.0
3720500.0
3720500.0
3720500.0
3720500.0
3720500.0
3725500.0
3725500.0
3725500.0
3725500.0
3725500.0
3725500.0
3725500.0
3725500.0
3725500.0
3730500.D
3730500.0
3730500.0
3730500.0
3730500.0
3730500.0
3730500.0
3730500.0
3730500.0
3640500.0
3650500.0
3660500.0
3670500.0
3680500.0
3690500.0
3700500.0
3710500.0
3720500.0
3730500.0
3740500.0
3740500.0
3740500.0
3740500.0
3740500.0
37a0500.0
3740500.0
3740500.0
3740500.0
3740500.0
3640500.0
3640500.0
3640500.D
3640500.D
3640500.0
3640500.0
3640500.0
3640500.0
3640500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3702500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0

155.1
146.6
146
464
488
139.9
140.2
194.5
253
341.4
400
488
465
433
500
1173
B93
664
685
605
601
567
536
538.6
525
187
220.7
239
227.7
241.1
253
289.6
393
718
398
353
422
313
315
320.3
319.1
319.4
318.5
321.6
320.6
341
332
324
321
324
329.5
329.5
332.2
329.2
330.4
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Nested Receptors2
320
347
339
333
331
333
336.5
340.5
341 .4
338.3
338.3
326.4

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0
331000.0
333000.0
335000.0
337000.0
317000.0
319000.0
321000.0
323000.0
325000.0
327000.0
329000.0

3704500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3672500.0
3672500.0
3672500.0
3672500.0
367Z500.0
3672500.0
3672500.0
3672500.0
3672500.0
3672500.0
3672500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3678500.0
3678500.0
3678500.0
3678500.0
3678500.0
3678500.0
3678500.0

359
352
344
340
342
347
350
354
355
349
346
372
363
355
350
353
357
361
364
365
361
353
317
317
353
422
560
387
449
367
414
277
246
294
348
349
396
511
366
372
338
354
280
231
380
373
341
341
355
325
317
280
251
238
225
477
385
341
333
402
418
292
304
304
231
227
360
370
327
316
364
299
274
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Nested Receptors2

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE n1sccART
RE DISCCART
RE DISCCART
RE u1scc1ART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCBRT
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE D1scc14RT
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

331000.0
333000.0
335000.0
337000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.D
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0

367B500.0
3678500.0
3678500.0
3678500.0
3670500.0
3670500.0
3670500.0
3670500.0
3670500.0
3672500.0
3672500.0
3672500.0
3672500.0
3672500.0
3674500.0
3674500.0
3674500.0
3674500.0
3674500.0
3676500.0
3676500.0
3676500.0
3676500.0
3676500.0
3678500.0
3678500.0
3678500.0
3678500.0
3678500.0
3680500.0
3680500.0
3680500.0
3680500.0
3680500.0
3682500.0
36B2500.0
3682500.0
3682500.0
3682500.0
3684500.0
3684500.0
3684500.0
3684500.0
3684500.0
3686500.0
3686500.0
3686500.0
3686500.0
3686500.0
3688500.0
3688500.0
3688500.0
3688500.0
3688500.0
3690500.0
3690500.0
3690500.0
3690500.0
3690500.0
3692500.0
3692500.0
3692500.0
3692500.0
3692500.0
3694500.0
3694500.0
3694500.0
3694500.0
3694500.0
3696500.0
3696500.0
3696500.0
3696500.0
3696500.0
3698500.0
3698500.0
3698500.0
369B500.0
3698500.0
3700500.0
3700500.0
3700500.0
3700500.0
3700500.0
3702500.0

277
283
231
244
219
213
227
248
274
219
226
235
256
281
220
232
243
262
288
235
246
253
258
278
273
276
279
276
274
323
338
363
304
287
283
355
353
309
294
374
287
281
286
273
238
243
274
260
260
246
244
243
242
245
263
253
254
252
249
262
267
266
264
262
272.2
280.1
277.4
277.4
276.8
292.6
290.2
289.6
291.7
294.4
302.4
301.8
301.8
306.6
312.1
310.9
313.9
317
322.5
328.9
326.4
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nested Receptors2
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
REDISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
Ra DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
339000.0
341000.0
343000.0
345000.0
347000.0
352000.0
357000.0
362000.0
367000.Q
352000.0
3570D0.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
36700D.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357D00.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
352000.0

3702500.0
3702500.0
3702500.0
3702500.0
3704500.0
3704500.0
3704500.0
3704500.0
3704500.0
3706500.0
3706500.0
3706500.0
3706500.0
3706500.0
3708500.0
3708500.0
3708500.0
3708500.0
3708500.0
3710500.0
3710500.0
3710500.0
3710500.0
3710500.0
3G50500.0
3650500.D
3650500.0
3650500.0
3655500.0
3655500.0
3655500.0
3655500.0
3660500.0
36605D0.0
3660500.0
3660500.0
3665500.0
3665500.0
3665500.0
3665500.0
3670500.0
3670500.0
3670500.0
3670500.D
3675500.0
3675500.0
3675500.0
3675500.0
36B0500.0
3680500.0
3680500.0
3680500.0
36a5500,0
36855D0.0
3685500.0
3685500.0
3690500.0
3690500.0
3690500.0
3690500.0
3695500.0
3695500.0
3695500.0
3695500.0
3700500.0
3700500.0
3700500.0
3700500.0
3705500.0
3705500.0
3705500.0
3705500.0
3710500.0
3710500.0
3710500.0
3710500.0
3715500.0
3715500.0
3715500.0
3715500.0
3720500.0
3720500.0
3720500.0
3720500.G
3725500.0

326.1
332.2
340.5
347.5
337.7
340.5
349.9
360.6
369.1
344 .4
353.3
365.8
378.6
395.3
354
364
389
396
421
365
375
393
411
445
306
357
442
476
314
398
754
464
312
489
535
457
341
517
436
409
608
424
412
361
396
366
358
332
303
320
316
317
286
313
290
319
252
256
272
305
281
274
269.1
271.3
332
325
304.2
296
480
427
350.2
321
548
545
371 . 9
343.5
1o10
892
408.7
369.7
645
784
441
388
507
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Nested Receptors2
357000.0
362000.0
367000.0
352000.0
357000.0
362000.0
367000.0
377000.0
377000.0
377000.0
377000.0
377000.0
377000.0
377000.0
377000.0
3770D0.0
377000.0
377000.0

3725500.0
3725500.0
3725500.0
3730500.0
3730500.0
3730500.0
3730500.0
3640500_0
365050D.0
3660500.0
3670500.0
3680500.0
3690500.0
3700500.0
3710500.0
3720500.0
3730500.0
3740500.0

466
427
405.7
483
465
445.9
427.6
571
461
405.4
377
427
452
293.8
321.3
351.1
399
516

264.9
265.2
267
268.2
268.2
267.9
267.3
267
267.3
267.6
267.9
268.2
26B.2
268.2
268.2
267.9
267.9
267.9
267.6
267.6
267.3
267
266.7
266.4
266.4
266.7
267
267.3
267.3
267.6
267.6
267.9
267.9
26B.2
26B.2
268.5
269.1
269.1
269.4
269.7
270.1
270.1
270.4
270.7
271
271.3
271.3
271.6
271.9
271.9
272.2
272.5
272.8
272.8
273.1
273.4

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
** Boundary
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

326286.4
326336.4
326386.4
326436.4
326486.4
326536.4
326586.4
326636.4
326686.4
326736.4
3267B6.4
326836.4
326886.4
326936.4
326986.4
327036.4
327086.4
327136.4
327186.4
327236.4
327286.4
327336.4
327386.4
327436.4
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327478.05
327428.05
327378.05
327328.05
327278.05
327228.05
327178.05
327128.05
327078.05

3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689675.26
3689725.26
3689775.26
3689825.26
3689875.26
3689925.26
3689975.26
3690025.26
3690075.26
3690125.26
3690175.26
3690225.26
3690275.26
3690325.26
3690375.26
3690425.26
3690475.26
3690525.26
3690575.26
3690625.26
3690675.26
3690725.26
3690775.26
3690825.26
3690875.26
3690925.26
3690975.26
3691025.26
3691075.26
3691125.26
3691175.26
3691225.26
3691275.26
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0

274
274
274
273.7
273.7
273.4
273.1
272.8
272.8
272.5
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Nested Receptors2
327028.05
326978-05
326928.05
326878005
326828.05
326778.05
326728.05
326678.05
326628.05
326578.05
326528.05
326478.05
326428.05
326378.05
326328.05

3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0
3691300.0

271 .9
271.9
271.3
271.3
271.3
271
271
271
271
271
271
270.7

RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RB DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

326286.4
326286.4
3262B6.4
326286.4
326286.4
326286.4
326286.4
326286.4
3262B6.4
3262BG.4
326286.4
326286.4
326286.4
326286.4
326286.4
3262B6.4
3262B6.4
3262B6.4
3262B6.4
326286.4
3262B6.4
326286.4
326286.4
326286.4
3262B6.4
326286.4
3262B6.4
3262B6.4
326286,4
3262B6.4
326286.4
326286.4
326286.4

3691300.0
3691250.0
3691200.0
3691150.0
3691100.0
3691050.0
3691000.0
3690950.0
3690900.0
3690B50.0
3690800.0
3690750.0
3690700.0
3690650.0
3690600.0
3690550.0
3690500.0
3690450.0
3690400.0
3690350.0
3690300.0
3690250.0
3690200.0
3690150.0
3690100.0
3690050.0
3690000.0
3689950.0
36B9900.0
36B9850.0
3689800.0
3689750.0
3689700.0

271
271
271
271
270.7
270.7
270.4
270.4
270.1
269.7
269.4
269.1
269.1
268.8
268.5
268.2
267.9
267.9
267.6
267.3
267
267
266.4
265.8
265.8
265.5
265.2
265.2
265.2
264.9
264.9
264.6
264.6
264.6
264.6
264.6
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Attachment 5
Additional Discrete Receptors



Additional Discrete Receptors

Receptor Description

Location

Elevation (m)UTM East (m) UTM West (m)
Superstition Class I Area
Pine Mountain Class I Area
Mazatzal Class I Area

Class ll Sensitive Receptors
Gila Bend I.R. 1
Gila Bend l.R. 2
Gila Bend I.R. 3
Signal Mountain W.A. 1
Signal Mountain W.A. 2
Signal Mountain W.A. 3
Woosley Peak W.A. 1
Woosley Peak W.A. 2
Gila River I.R. 1
Gila River I.R. 2
Gila River I.R. 3
Gila River I.R. 4
Eagletail Mountains W.A. 1
Eagletail Mountains W.A, 2
Eagletail Mountains W.A. 3
Big Horn Mountains W.A. 1
Big Horn Mountains W.A. 2
Hummingbird Springs W.A. 1
Hummingbird Springs W.A. 2
Hummingbird Springs W.A. 3
North Maricopa Mountains W.A. 1
North Maricopa Mountains W.A. 2
North Maricopa Mountains W.A. 3
North Maricopa Mountains W.A. 4
North Maricopa Mountains W.A. 5
North Maricopa Mountains W.A. 6

Nonattainment Receptors
PM10 Nonattainment Area
PM10 Nonattainment Area
PM10 Nonattainment Area
PM10 Nonattainment Area
PM1o Nonattainment Area
PM10 Nonattainment Area
PM1o Nonattainment Area
PM1¢, Nonattainment Area
PM10 Nonattainment Area
Ozone Nonattainment Area

455074.7
420190.7
444524.8

329987.4
335051.9
340116.4
321471.3
317277.7
313535.8
325166.4
330826.1
378890.6
378890.6
378890.6
378890.6
291535.8
290051 .9
289148.7
302955.2
305729.4
306697.1
310890.6
311858.4
358310.0
358116.4
363406.8
366245.5
366826.1
372697.1

350268.6
350268.6
350268.6
350268.6
350268.6
350268.6
350268.6
350268.6
350268.6
368091 .0

3700287.0
3789220.0
3751036.0

3656163.3
3656163.3
3656163.3
3676873.0
36778407
3677453.7
3675840.7
3675518.2
3680550.4
3685518.2
3690485.9
3695389. 1
3692937.5
36996472
37Q3260_1
3732937.5
3733905.3
3735324.6
3741250. 1
3743969.8
3668550.4
3672679.5
3673002.0
3674163.3
3679066.6
3679776.2

3676266.0
3686266.0
3696266.0
3706266.0
3716266.0
3726266.0
3736266.0
3746266.0
3752036.0
3684418.0

619.30
1534.00
752.90

184.00
224.30
254. 10
329. 10
374.30
310.90
354.20
300.90
596.90
505.00
312.80
288.00
395.00
395.60
394.00
755.40
768.30
748.30
666.80
693.30
438.30
401 .50
368.30
339.00
317.00
365.00

311 .80
267.70
286.70
421 .40
630.70
498.30
521 .10
596.40
682.70
335.90

I
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Additional Discrete Receptors

Receptor Description

Location

Elevation (m)UTM East (m) UTM West (m)
Ozone Nonattainment Area
Ozone Nonattainment Area
Ozone Nonattainment Area
Ozone Nonattainment Area
Ozone Nonattainment Area

Receptors on Complex Peaks

368091 .0
368091 .0
368091.0
368091 .0
378430.4

318250.0
320807.7
329653.9
317000.0
3183452
325038.5
321692.3
318538.5
327711 .5
326750.0
332692.3
333557.7
336750.0
336134.6
337153.9
336826.9
319384.6
317230.8
320250.0
321692.3
322500.0
324461 .5
320750.0
320000.0
320807.7
321442.3
321500.0
322500.0
323653.9
325692.3
327096.2
329673.1
329846.2
316375.8
318024.2
316606. 1
316666.7

3694418.0
3704418.0
3714418.0
3727383.0
367957D.0

3700461 .5
3695730.8
3695307.7
3683923.1
3680500.0
3693865.4
3694230.8
3682000.0
3691769.2
3692576.9
36903845
3689961 .5
3682230.8
3681807.7
3683D00.0
3680903.8
3680000.0
3698000.0
3699692.3
3699461 .5
3699019.2
3699192.3
36968154
3695961 .5
3695730.8
3696115.4
3694615.4
3694788.5
3694500.0
3698846.2
3697384.6
3695326.9
3695730.8
3682012. 1
3682072.7
3682212. 1
3683787.9

273.20
312.40
359.00
408.80
432.80

662.03
441 .96
383.44
492.25
566.93
338.63
329. 18
343.20
377.95
326. 14
377.95
347.47
377.95
323.09
319. 10
307.85
421 .54
438.91
438.91
350.40
346.86
347.47
429.77
359.66
441 .96
378.20
368.81
371 .86
353.57
366.67
334.67
383.44
349.91
353.26
331 .62
341 .38
490.42• I



Additional Discrete Receptors

Receptor Description

Location

Elevation (m)UTM East (m) UTM West (m)
Receptors on Complex Peaks
(Continued)

317303.0
316690.1
316339.4
322290.9
320424.2
321757.6
320866.7
320375.8
321363.6
321042.4
320484.8
318745.5
317266.7
317060.6
317557.6
318866.7
322000.0
321521 .2
320545.5
319709. 1
318787.9
318278.8
317412. 1
320066.7
318430.3
322206.1
322503.0
324854.5
324824.2
320133.3
319551 .5
319200.0
318581 .8
326278.8
326854.5
327733.3
326448.5
328472.7
320969.7
317533.3
320175.8
319878.8
325533.3
324521 .2

3684121 .2
3685460.6
3685569.7
3693836.4
3695557.6
3695545.5
36960848
3696363.6
3696593.9
3696630.3
3696909. 1
3697109. 1
3697090.9
3697436.4
3698484.8
3697436.4
3698048.5
3698169.7
3697581 .8
3698000.0
3697660.6
369g472.7
3698939.4
36994545
3700121 .2
3699303.0
3699787.9
3699848.5
3700218.2
3700345.5
3700969.7
3700697.0
3700654.5
3698042.4
3697848.5
3697303.0
3697400.0
3697648.5
3695460.6
3697521 .2
3697878.8
3700727.3
3699454.5
3700333.3

430.07
338.94
353.57
317.91
326. 14
323.09
384.05
359.66
347.47
356.62
356.62
380.39
390. 14
374.90
377.95
374.90
326. 14
323.09
368.81
354. 18
356.62
662.03
405.38
390. 14
563.88
356.62
371 .86
350.52
356.62
435.86
532.49
457.20
597.41
316.99
329. 18
313.94
313.94
313.94
368.81
359.66
338.33
445.01
313.94
323.09



Attachment 6
Ozone Monitor Validity Verification



Dillon, Chris G.

From:
nt:

Peter Hyde [Hyde.Peter@ev.state.az.us]

ac:
Subject:

Wednesday, March 15, 2000 5:33 PM
dilloncg@bv.com

Palo Verde Nuclear Ozone Data (Arizona)
Sandra Wardwell

an an 4
README. PAVE1999.09 PAVE1999. 10 PAVE1999.08 pAvE19e9.07 PAVE1999.06

4 4 an
PAVE1999.05 PAVE1999.04 Quattro for windows Quattro for windows

March 15, 2000

Chris Dillon:

This ozone monitor, like all monitors operated by the Arizona Department of Environmental Quality, is given periodic
precision and accuracy checks consistent with NSR/PSD guidelines. Data for 1997 and 1998 are available in column/row
format now, and are attached as "wb1" files, an ancient form of Quatropro. Each spreadsheet is divided into pages, one
month per page.

The 1999 data are available on an hour-by-hour basis and are attached as a series of text files, one for each month of
April-September, the key to which is given in the readme.txt file.

You can reach me at (602) 207-2360 with any questions.

Cordially,

'° eter Hyde

1
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BLACK & VEATCH

8400 Ward Parkway

P.O. Box B405
Kansas City, Missouri 64114

Black & Veatch Corporation

Tel: (913)458-2000

Mesquite Power, LLC
Mesquite Generating Station

B&V Project 96210.0020
March 30, 2000

Mr. Robert Arpino
Maricopa County Environmental Services Department
Air Quality Division
1001 N. Central Ave.
Suite 200
Phoenix, AZ 850004- 1942

Subject: Response to IT's Comments on Ambient Air Quality Impact
Analysis Workplan Addendum

Dear Mr. Arpino:

On behalf of Mesquite Power, LLC, please find the attached supplemental responses to IT's comments on the
Ambient Air Quality Impact Analysis Workplan Addendum.

Enclosed is the completed ADEQ Air Quality Permit Application - Refined Modeling Protocol Checklist and the
Comments on Ambient Air Quality Impact Analysis Workplan Addendum table as provided by IT. These are being
submitted for incorporation in, and as a supplement to, the Ambient Air Quality Impact Analysis Workplan
Addendum.

We believe that we have now responded to all of IT's comments leading to a finding of administrative completeness
for the Ambient Air Quality Impact Analysis Workplace Addendum.

If you have any questions, please don't hesitate to call me at (913)458-8269.

Very truly yours,

BLACK & VEATCH CORPORATION

William G. Collins
Permitting/Compliance Project Manager

Attachments

cc: M. Swartz
c. Sterling
p. Allard
R. Felts
K. Kading
E. Valis
s. Bohning
D. Limb

Sempra Energy Resources
Sempra Energy Resources
SA&B
IT Corporation
IT Corporation
IT Corporation
EPA Region 9
Maricopa County Environmental Services Department - Air Quality Division



Is the Requirement
Sufficiently Addressed?

(f one)

Refined Modeling Protocol Contents
(Headings and.Chapters should be labeled as follows:)

Yes Nb .n/A

1.1 Site Description

1.2 Project Description

1.3 Application Forms

2.1 Source Designation

2.2 Area Classifications

2.3 Baseline Dates

2.3.1 Major Source Baseline Date

2.3.2 Trigger Date

2.3.3 Minor Source Baseline Date

/ 2.4 Baseline Area

2.5 Ihcremsnt Cdnéumption and Expansion

3.1 Pre-Application Air Quality Monitoring

3.2 Post-Construction Air Quality Monitoring

/. 3.3 Meteorological Momltoring

U3.4 Back fund Conccndations
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4.1 Source Emissions Inventory

I
Vu

l

A

ADEQ Air QualityPermit Application - Refined Modeling Protocol Checklist - January 28,1998

I

C43



/ 4.1.1 The NAAQS klventory

4.1 .2 The Increment Inventory

4.1.3 Noncriteria Pollutants Inventory
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5.1 Regional Topography

5.1.1 Simple Terrain

5.1.2 Intennediate Terrain

/, 5.1.3 Complex Terrain

5.2 Regions Climatology

5.3 RegionalMeteorology

5.3.1 Surface Meteorology

5.3.1.1 ̀ Wind Speed and Wind-Directions

5.3.1.2 Stability Class

/ 5.3.1.3 Data Capture

/ 5.3.1.4 Treatment of Calms

5:3.2 .Upper Air Data
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6.1.1 Screen Modeling

/ 6.1.2 Refined Screen Modeling

/ 6.1.3 Refined Modeling

6.2 Model Input Defaults/Options/
6.3 RuraVUrban ClassiEca;ion

/ 6.3.1 Land UseClassification

/ 6:3.2 Rural vs Urban

I6.4 Rec tor Network
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M 6.4.1 Coarse Receptors

6.4.2 Medium Receptors

6.4.3 Fine Receptors

6.4.4 Tight Receptors

6.4.5 Discrete Receptors

'6.4.6 Class PReceptors

6.4.7 Nonattainment Area Boundary Receptors

6.5 Receptor Elevations

6.6 Source Characterization

6.6.1 Pol mt Sources/_
6.6.2 Area Sources

6.6.3 Volume Sources

J 6.6.4 Line Sources

6.6.5 Mobile Sources

6.6.6 Open Pit/pit Retention

6.6.7 Dry Deposition

6.7 Source Locations and Parameters

~~_/ 6.8 Building Wake Downwash and GBP

/ 7.1.Preli1ninary Analysis

'\
7.1.1 Preliminary Impact Determination

7.1.2 Sources WithmT Area ofknpact

7.1.3 Sources Onnitted

7.1.4 Significant Impacts

7.2 _Full Impact1°uH=1ysis

7.2.1 The° NAAQS Analysis
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7.2.2 The Increment Analysis

/ 7.2.3 AAAQG Pollutant Analysis
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8.1 Growth Analysis

8.2 Soils and Vegetation Analysis

8.3 Visibility Impairment AnalysiS

8.3.1 Level One Screening
J

8.3.2.Level Two Screening

8.3.3 Level Three Screening

/ 8.4 Conclusions

9.1 Class I Increments

1
.9.2 Air Quality Related Values

r
9.2.1 Flora and Fauna

9.2.2 Water

9.243 Acid Deposition

/ 9.3 Visibility Impact Analysis

/ Minutes i'om pre-application meetings
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Protocol
Checklist Section

Comment Recommendation I ecommendation to be
Addressed in

- n .

ADEQ Checklist The ADEQ Checklist
provided in the
Addendum has
Items 6.6.2 through
6.6.7 not marked as
being significantly
addressed/not
applicable.

Complete form for these
items as appropriate.

Wotkplan

2.5 Increment
Consumption and
Expansion

The approach of
assuming that all
increment is available
for use is not correct.

B&V (Chris Dillon)
provided an e-mail on
3/29/99 clarifying what
was meant by the prior
statement.

The application will
need to include the
sources that have
previously consumed
increment and provide
the amount of increment
remaining.

Application

3.4 Background
Concentrations

The use of the N02
l-hour average
concentration in lieu of
an NOT annual average
is conservative, as noted
in the Workplan. It
would be beneficial to
understand the technical
reasoning for this
approach (i.e. poor data
quality for annual
average, not enough
data points, etc.)

Further discussion of the
reasons for this
approach and
presentation of 1-hour
and annual average N02
concentrations 'from
other monitors in the
general area would be
valuable to confirm that
the values are
conservative.

Application

4.2 The NAAQS
Inventory

Interactive sources
should also include
those sources (located
outside the significant
impact area created by
the proposed Mesquite
project) that have
significant impacts in
the SIL area created by
Mesquite.

Review Maricopa
County and ADEQ
source inventory to
determ'me potential
interactive source
candidates that may
have a SIL in
Mesquite's SIL area.

Application

4.4 Noncriteria
Inventory

Table 2 presented as
part of the Addendum
for this Section, has
some missing (i.e. units
for the Emission
Factors) and
conflicting/unexplained
(i.e. footnotes c and d
conflicting number of

Clarification will be
sought as part of the
application technical
review.

Application

1
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AI§i§QProtocol
Checklist Section

comment Recommendation recommendation to be
Addressed in

turbines, rationale for
using GE Turbines vs.
Westinghouse)
information

5.1 Regional
Topography

The comparison of the
digital data terrain
heights and other
information with USGS
topographic quadrangles
may create data conflicts
due to differing datums
(i.e. 1929? (tope. Maps)
vs. 1983? (digital data))

Verify that the possible
differing datums do not
cause inaccurate
receptors heights or
conflicting /inaccurate
information.

Application

6.5 Receptor Elevations Are discrete receptor
(i.e. Class 1, sensitive
Class 2, Nonattainment
boundary)
elevations/heights
"worst-case" values or
actual elevationAleight
at that point?

Provide a discussion of
the discrete receptor
elevations/heights. The
use of a "worst-case"
elevation/height should
have been used and
described.

Application

l 1.0
Appendices/Additional
Information - Modeled
Impact on PrIm and
Ozone Nonattainment

Sempra is requesting
that its contribution of
VOCs from operating
the proposed plant be
considered in a regional
impact analysis. Rob
Arpino of Maricopa Co.
stated in an e-mail dated
3/21/99 that Sempra
would be required to
submit a proposal, for
evaluation by the
County, describing how
to analyze the ozone
impact on the
non-attainment area.

Is the Addendum
"Additional
Information" portion
Sempra's "proposal" for
demonstrating how the
VOC emissions may
impact the ozone
non-attaimnent area?

If so, Sempra's
proposaVrequest will be
forwarded to Region IX
EPA office and ADEQ.

Note: Modifications to
the Workplace and/or
Application may be
requested depending
upon EPA's and/or
ADEQ's comments and
requirements.

Comments on Ambient Air Quality Impact Analysis Workplan ADDENDUM
3/29/2000

Mesquite Power, LLC


